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PBiMARiLY  this  Hku>  is  fof  teacltera  and  Jntelligeot  parents. 
They  will  End  in  it  much  explanatory  matter  wLioh  is  in 
accord  with  the  best  inethoda  of  to-day.  The  suppleniBn- 
tarr  work  is  full,  and  will  enable  them  to  explain  the  actual 
basioese  forms  and  trunsactions,  as  well  as  the  elementary  work, 
ID  a  clear  and  oonoise  manner.  Older  pupils  can  gain  mnuh 
pnotical  knowledge  from  it  along  the  lines  of  the  work  of  the 
WcoQDtaot,  practical  estimateH,  land  surveying,  inauranoe,  t^tocks, 
bunda,  «tc.  Most  of  the^e  are  illuBtrated  from  aotual  life,  and 
these  illusttatioDs  will  do  more  to  clear  these  matters  up  In  the 
minds  of  papils  than  will  hours  of  explanation. 


A  Pl&cz  or  In  Own  — 

The  number  of  teit-books  written  on  arithmetic  in  this  oouo- 
irj  ia  legion.  There  baa  been  a  remarkable  inorease  in  the  last 
few  years.  Each  new  author  has  felt  that  his  book  would  be 
mote  practiual  and  more  sotiefautory  than  those  before.  Of  them 
*lt,  however,  there  are  but  three  or  four  that  have  become  ©spe- 
ciaiiy  prominent,  and  that  beoause  of  real  merit.  The  author 
makes  no  attempt  to  compete  with  them,  or  to  present  any  new 
(dan  of  teaching  the  subject.  The  Help  has  a  field  of  its  own, 
u  tfa«  most  casual  perusal  will  disclose. 


War  Wmtte»  — 

Somo  years   since, 
Ktfie  future  ' 


Col.  Parker    said  in  effect    that   the    arith- 
'ould    contain    neither  rules,  definitions  nor 
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arithmetio  work,  will  especially  appreciate  this  Hblp,  The  articlea 
aod  illostrationa  combine  to  give  tbe  phases  of  arithmetio  that 
belong  to  aotua]  life  »  clearoess  and  vinlitj  that  otherwise  oan 
odIj  be  obtained  from  actually  sharing  in  the  rarioua  business 
traaaaotions  treated. 


IM    THE   HOUE  — 

A  few  of  its  usea  as  a  home  book  are  here  enumerated :  — 

1.  For  the  pupil  who  is  unavoidably  absent  for  a  few  daya 
the  present  spiral  method  affords  no  chance  to  learn  what  the 
teacher  has  given  the  class  in  hia  absenoe.  To  be  sure,  if  he  ia 
oDosually  bright  be  will  piok  up  in  various  ways  what  he 
missed.  If  he  is  not  bright  it  is  probable  that  he  becomes  a 
stumbling-block  to  the  class  for  a  time.  With  this  Hblp  iu  bis 
borne  he  oan,  iu  most  cases,  make  up  the  deGcienoy. 

2.  In  the  teaching  of  denominate  numbers,  practical  esti- 
mates, percentage,  exchange,  discount,  stocks,  bonds,  notes,  in- 
suranne,  and  other  business  matters,  the  pupil  cannot  always 
follow  the  teacher's  eiplanation.  If  he  has  a  simple  and  truthful 
treatment  of  these  subjects,  well  illustrated,  at  home  he  may 
eosilv  inform  himself,  or  the  intelligent  parent,  after  reading  it, 
oan  give  him  a  home  talk  on  the  subject  that  is  not  a  "  luMon" 
and  which  be  will  remember  because  of  the  plaoe  and  manner 
in  which  it  was  given. 

3.  I{  his  memory  fails  him  in  some  important  point  either 
while  in  school  or  later,  it  is  a  reference  work  to  whioh  he  may 
refer  to  renew  bis  knowledge.  He  cannot  always  have  a  teacher, 
snd  no  pupil  can  remember  all  he  is  taught  and  sometimes  he 
forgets  that  whioh  he  afterwards  needs.  The  arithmetics  of  to- 
day leave  a  vacancy  here  wliich  the  Heli'  fills  in  a  way  to  assist 
in  making  him  an  independent  thinker. 

PSOBLEm    AHD    SotlTTtOVB  — 
After   each   subject  t 


explanatory    matter    is    gii 


of    problems    with    solul 
Wherever   it   seen 
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ihe  tent.    My  four  cousins  saw  me  but  I  did  not  see 
them. 

I  liked  the  trained   seals  best  of  all.    There  were 
Ive  of   them.     The  clowns  were  very  funny.    They 


made  everybody  laugh.  One  clown  counted  one, 
two,  tliree,  fimr,  five,  elx,  and  then  jumped  off  the 
tight  wire.    He  did  not  hurt  himself. 

The  circus  had  seven  elephants  this  year  and 
ei^ht  camels.  Last  year  I  rode  on  an  elephant's 
back   in   a  basket  with  eight  girls  and  boys.    The 


elephant  must  be  strong  to   carry   nine   people   like 
Uiat. 

1  were  ten  little  boys  I  know  who  could  n 
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B  NUMBERS   FOR   LITTLE   FOLKS.  H 

maHy  we  mean..  WTien.  we  wish  to  say  in  writing  that 
we  have  ten  of  anything  we  write  a  0  after  the  1  und 
have  10,  tun. 

This  look  devotes  several  pages  that  may  be  utilized 
for  counting  exercises.  One  pa£e  sJtoira  grou-ps  of  ob- 
jects in  colors ;  another  gives  a  counting  drill  in  oolors; 
a  third  gives  aombinations  of  2  and  1,  2  ajid  9,  etc., 
to  10 ;  and  tl\^  addition  drills  may  be  used  also  aa 
counting  drills. 

Rememher  to  have  the  child  express  himself  in  com- 
plete sentences. 


NUMBERS  FROM  I    TO  100. 

0  10   20   30   40   50  00  70  80  90 

1  11   21   31   41   51  61  71  81  91 

2  12   22   32   42   52  C2  72  82  92 

3  13   23   33   43   63  63  73  83  93 

4  14   24   34   44   54  64  74  84  94 

5  15   25   35   45   55  65  75  85  95 

6  16   26   36   46   56  66  76  86  96 

7  17   27   37   47   57  67  77  87  97 

8  18   28   38   48   58  68  78  88  98 
'9   19   29   39   49   59  69  79  89  99 

100 
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Thingrs  for  the  Child  to  do : 

1.  Cut  out  40  squares  of  paper  one  inoh  on  a  side. 

2.  Vnmber  the  squares  from  1  to  40. 

3.  Show  the  teacher  the  square  that  has  on  it  the  number 
she  asks  for. 

To  the  Teacher: 

;board  should  be  written  large 


and  in  color,  yellow  preferred. 

Be  careftil  that  your  models  of  figures  are  correct. 

Use  of  Colored  Pages : 

Ask  the  child  questions  like  these: 
How  many  fish  on  this  page? 
How  many  spools  do  you  see? 
How  many  flags  are  waving? 

Accept  only  complete  statements  in  answers,  as, 
There  is  one  fish  here. 
I  see  two  fiags  waving,  etc. 

TEACHING    THE    COMBINATIONS. 

The  following  plan  is  suggested  in  teaching  the 
combinations  in  Addition  and  Subtraction: — 

1.  Add  1  to  every  number  up  to  10;  later  to  20. 

2.  Subtract  1  from  every  number  up  to  10;  later 
to  20. 

3.  Add    2        3       4       6       6       7        8       9        ID 

+  2    +3    +4    +6    +6    +7    +8    +9    +10 

Here  the  addends  are  equal  and  easily  added.  The 
figures  should  be  placed  as  above  and  not  2  +  2,  3  +  3, 
etc.,  because  the  vertical  form  is  the  natural  one  whicl 
the  child  will  use  all  through  life.  It  does  not  lool 
so  formal  and  represents  better  what  he  really  doei 
with  the  objects. 


NUMBERS    FOE    LITTLE    PEOPLE. 
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4.  Add  I        2        3        4        5        6        7        8         9 
+  3    +3     +4    +5    +6    +7     +8     +9  +10 

Here  one  addend  exceeds  the  other  by  1. 

5.  Subtract      33456789       10 

-1-3- 3  -4-. I   -6-7-8      -9 

Here  the  minuend  is  1  greater  in  each  case. 

6.  Teach  the  parts  of  lO. 

5  3  3  4  9 

+5         +8         +7         +6        +1 

7.  In  adding  9  to  numbers  have  the  child  think  of 
9  as  lO 

I,.  9_    10  .        9_  lO 

thus  ^g-  ^5        and    +8"+, 
8.  Teach  the  corresponding  subtractions. 
9.  Add  8  to  each  number  up  to  lO. 
10.  Teach  the  corresponding  subtractions. 
11.  Add  7,  6,  and  fl  to  each  number  up  to  lO. 

12.  Teach  the  corresponding  subtractions. 

13.  Review  and  give  combinations  not  taught  above. 

NoTR. —  Objects  should  be  grouped  by  tens  and  units,  in  show- 
ing numbeis  above  ten. 
^_      The  numbers  written  should  represent  objects  counted. 

^H    1.  Cut   paper  dominoes    for   the  child    and    mark 
^%em. 

2.  A  piece  -  of  paper,  with  a  figure  showing  the 
Bom  of  the  dots,  may  be  placed  by  the  child  at  the 
right  side  of  each  domino. 

3.  In  place  of  dots  on   the   paper  dominoes,  little 


THE    DOMINO    METHOD    FOR    DRILL    ON 
COMBINATIONS. 
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pictures  of  common  objects  may  be  cut  out  of  papers 
and  magazines  and  pasted  on  the  domino  slips. 

4.  Count  by  2*8  to  20 ;  by  3's ;  by  4's. 

5.  Subtract  by  2*8  to  20;  by  S's;  by  A's. 

6.  Try  adding  rapidly 

9  3  6  5  8  9  4 

+  9      +8      +7+10      +6      +7      +8 


If   one    can   add    readily  subtraction    needs 
little  attention 
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With  any  plan  used  iu  teaching  the  combinations, 
paper  dominoes   will   be  a  great  help,  because   they 
can  be  adapted  to  any   method,  since  dominoes  may   _ 
be  made  to  suit  the  teacher.  h 

If  the  method  advised  here  with  its  thirteen  sabS 
heads  is  followed,  mark  dominoes  with  a  different 
number  of  dots  on  one  end  and  have  only  one  dot 
on  the  other  end.  Proceed  in  the  order  given  in  the 
plan  proposed  here,  marking  the  dominoea  to  carry 
out  the  ideas  suggested. 


NUMBER     STORIES. 
XALK  1 

All  nuTnber  work  between  1  and  10  ekould  be  taught 
by  means  of  objects  anA  this  oral  work  made  interest- 
ijig  and  practical,  the  child   using   objects  at  every  step 

to  show  the  processes  involved. 

Allow  no  written  work  nntil  little  problems  are  solved  rea4ily 
ia  connection  with  actual  handling  of  objects  or  counters. 

At  first  the  child  should  simply  do  as  you  direct  with 
the  counters.  Later,  for  language  training  and  drill  in 
the  coTtLbinations,  he  should  be  led  to  tell  number  stories. 

The  plan  is  this:  — 

(i)  Tou  tell  the  story,  the  child  using  the  objects  or 
counters  as  called  for  in  the  story, 

{£)  Later  the  child  should  tell  stories  from  ej^amples 
and  equations,  using  objects  and  counters  to  illustrate. 

[S)  Still  later  equations  and  examples  sh-ould  be 
formed  from  given  problems. 

To  show  the  process  of  development  the  following 
illustrations  are  given:  — 

First  Kind  of  Number  Story. 

Show  me  5  counters.  Show  me  6  counters.  Call 
the  counters  oranges.  3  oranges  and  3  oranges  are 
how  many  oranges  1  I  am  going  to  tell  you  a  story 
about  oranges. 


i 
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1  bad  3  oranges  and  my  sister  gave  me  4  more 
f.'mnA  we  bad  6  oranges  in  all. 

Who  can  tell  me  another  story  about  oranges  ? 
\  ^The  child  should  be  using  the  counters  to  show  all 

■    8.) 

THE     CHILD'S     STORY. 

A  little  boy  had  2  oranges  and  bis  mother  gave 
him  3  more.    Then  he  had  4  oranges. 

A    Later  Development. 

^  3     (written  by  teacher.) 
Who  can  tell  a  story  about  this  ? 

The  Child's  Story  (counters  used  constantly), 
L      Five  chickens  and  3  chickens  are  8  chickens. 

A  Still   Later  Development. 

I  had  4  quarts  of  milk  and  sold  3.     How  many 
quarts  have  I  left? 

THE    CHILD    writes: 


COLORED   BLOCKS. 
TALKt 

The  use  of  colored  blocks  in  number  story  worh  is 
very  popular  with  primary  teachers. 

Provide  the  children  with  colored  blocks  and  ask  for 
number  stories  bringing  in  all  the  combinatiojis  and 
processes. 

One  page  of  the  book  shows  colored  cuts  of  blocks 
and  suggestive  arrangements  of  them. 
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TEACHING  THE   PRIMARY   IDEA6  OF    DIVISION 

In  teaching  the  two  ideas  of  division — division  by 
measurement  (division  proper)  and  the  fractional  idea 
of  division  (partition) — proceed  very  slowly  and  see 
that  each  step  is  thoroughly  understood. 

The  following  suggestions  may  be  useful: — 

DITISIOBI    BY    HBASURBHBBIX. 

Use  colored  blocks  or  any  other  counters  in  illus- 
trating the  process. 

EXAMPLE9 

4 1 12 

The  teacher  should  ask  the  child,  "How  would 
you  count  this  story  ? " 

Facts  Given  by  Child. 

12  =  whole  number  of  blocks, 

4  =  number  in  each  part. 

We  want  to  know  the  number  of  parts. 

We  place  the  blocks  so,  4  in  each  part: — 

nnna  dddd  dddd 

There  are  3  parts. 

DITIBIOBI    BY    PARTITIOPi. 

Make  use  of  colored  blocks  or  substitutes  to  show 
the  process  here. 

example: 

i  of  12  =  8 

The  teacher  should  ask  the  child,  "How  would 
you  count  this  story?" 


NUMBER     STORIES     WITH     COLORED 
BLOCKS. 


jfr„„,gggggg..e  — 

0  l3  l3   i«!ien  2  times  are ^M 

—  ^^)s  in  each  pile. 


Note. —  Tulk   tliis  «av  ;    "  Three    blocks    atic!    two    blocks    i 
blocks,''  etc. 


! 
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Pacts  Olven  "by  Child. 

13  =  whole  number  of  blocks. 
4  =  number  of  parts. 

We  want  to  know  the  number  in  each  part. 
We  place  the  blocks  so,  aa  we  know  there  are  4 
parts: — 


D 


D 


D 


D 


We  have  put  one  in  each  part 
Now  we  will   pnt  one  in  each  part  aotil  the   13 
blocks  are  gone:  — 

nan  nnn  nnn  nnn 

There  are  3  in  each  part 


NUMBER   STORIES    IN    MULTIPLICATION. 

EXAMPLE : 

3X4  =  — 

Facts  Given  by  Child. 
3X4  means  3  4'b. 

I  count  my  bloclta  by   fours — I  take   1  four,  an- 
other, another. 

I  find  that  3  4'8  are  13. 
3  X  4  =  13. 

To  the  Teacher: 

Now  the  child  is  ready  to  give  a  nnmber  story 


NoTB.  —  If  the  pupil  is  in  doubt  about  nnj  put  of  the  work 
in  number  stories,  he  should  use  objeots,  and  then  pnotioe  mnoh 
without  them. 
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MATERIAL  FOR  NUMBER  8T0RIE8. 
Let  the  child  tell  stories  about  the  following; 


dogs 
3 

+  4 

COWS 

4 
+  5 

eggs 

7 

-a 

1 

books 

trees 

horses 

6 
+  3 

lof6 

8 

+  8 

pencils 

3 

+  5 

chickens 
4  of  6 

squirrels 
8 

-a 

chairs 

6 
-4 

cups 

4 

+  2 

ducks 

7 
-3 

These  are  but  a  few  of  the  many  that  will  suggest 
themselves. 


PICTURING  PROBLEMS. 


Having  little  children  draw  problem  pictures  for 
busy  work  is  very  pleasant  and  profitable  recrea/tion  for 
them.  Show  them  how  to  draw  and  continue  to  do  so 
through  the  primary  grades. 

Encourage  the  invention  of  simple  illustrations  that 
show  what  problems  tell  but  remember  that  too  m^uch 
pains  divert  children  from  the  true  purpose.  Fair 
drawings  are  all  that  should  be  required 

Problem  picturing  is  a  m^eans,  not  an  end, 

DRILL  ON   COMBINATIONS   FROM    I    TO    10. 


The  following  manner  of  teaching  the  comhinations 
to  ten  is  given  to  illustrate  the  nature  of  primary 
lessons. 


r 
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StptaTM  UTtt  li^sd  &ecauae  they  can  be  eiLsily  made  by 
ths  child  tintt  always  look  well. 

Make  little  problems,  involving  the  following  com- 
binations, and  have  the  child  solve  them,  Make  thsm 
very  simple. 

Have  tbe  child  complete  the  examples  on  combina- 
tions, and  tell  a  number  story  about  each. 


1+1 

2  I's  = 


2 


2-1  =  1 

2X1  =  2 


-  2  =  O 


2  = 

1  = 


1  +  2  •= 
2+  1  = 
3  -  1  = 
3  -  2  = 

iof  3  = 
iof3  = 


1+1+1 ■ 
3X1  = 

3  I's  = 


A  triangle  has  three  sides. 


4. 

1 — 1 

1 — 1 

1 

J 

L  square  haa 
1  +  3  = 
4  -  1  = 

4  sides. 

3X1  = 
4  -  2  = 

2X2  = 
4*2  = 

6. 

A  nickel 

- 

— 

1+4=             3+2- 
4+1=             2+3= 
6-4=             5-2= 

2+3+1 = 

1+1+1 +2= 
5-2-2= 
8X1=            5*1= 

THB   ABITHMETIC   HELP. 


tri<-i  •+•=• 


5+1=         3+8= 
1+6=         6-3= 
6-1=         6»3= 
6-6=         2+4= 
8+8+8= 
6-2-2-2= 
8+1+3= 
6*2=         i  of  6  = 
A  half  dozen  = 
A  half  foot  = 


Trt  =  T      t  +  l-T  *  +  !  =  »  B  +  a=-7  B  +  B4-l  =  7 

6+1=    7-2=    1+6=  7-5= 

7-6=    7-4=    7-6=  2+2+2+1= 

7*3=    7*2=    4+3=  2X3+1= 
7-2-2-8-1= 


1  +  7  = 

7  +  1  = 
6  +  8  = 

2  +  6  = 
8-  1  = 

8  -7  = 


8 


2  =  8  -  3  ■= 

8-6=  8-5= 

8*2=  4+4= 

6  +  3=  8 -4  = 

3  +  5=  iof8  = 


i  of  8  = 
4X2  = 
3  +  3  +  2  = 

3X2+2= 

2  +  2  +  8  +  2  = 
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si-a  =  8     «+«  =  B        T-t-i<=B       t+a^a       a+s-l 


8-l-l-i>  1  +  9  =  9  «  +  ■=>« 


1+8  = 

3  +  6  = 

4  +  5  = 

8  +  1  - 

6  +  3  = 

5  +  4  = 

2  +  7  = 

9-3  = 

9-4  = 

7+2  = 

9-6  = 

9  -  4  -  6  = 

9-  1  = 

9*3  = 

9*4  = 

9-8  = 

2+2+2+2+1= 

9-2  - 

2 

-  2  -  2  -  1  - 

10 

1ft 
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10 1'l  ■=  10     B  +  S  =  10         9  + 1  =  10         8  +  B  =  10         7  +  •  =  10 


1  +  9=  10-9  = 
9+1=  10-8  = 
8  +  8=  10-7  = 
8  +  a  =  7+3  = 

1  dime  = 


6  +  4=  a  X  6  = 

4  +  6=        10+3  = 

5  +  5  =  3  +  3  +  5 
5X2=        10-3  = 

2  nickels  = 


READING    AND    WRITING    NUMBERS. 


TAL,Kl 

Tjy^  HEX  the  child  first  enters  school  he  should  have 
''  no  written  nitmber  work.  The  written  worh  is 
left  until  the  latter  part  of  the  first  school  term. 

That  the  order  may  be  understood  the  following  gen- 
eral plan  of  the  first  few  weeks  of  the  child's  nurnber 
work  is  given :  — 

NoTB  THB  Obdeb: 

Order  ^  of  Work. 

1.  Discover  the  child's  knowledge  of  number. 

2.  Teach  each  nujnber  to  iO  as  a  whole. 
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S.  Teach  the  child  to  count  to  SO,  later  to  100. 

4.  Save  the  child  measure  oblongs,  triangles,  circles, 
and  squares  to  determine  which  are  largest. 

5.  Facts  about  each  number  from  1  to  10  to  he  dis- 
covered by  the   child. 

6.  Teach  figures  to  8,  later  to  16. 

7.  Have  little  problems  solved  involving  facts  dis- 
covered by  the  child. 

t8.  Let  the  child  invent  problems. 
Notice  in  the  above  plan   that   the  child  has  nothing 
to  do   with  figures  for  a  time.     Then  /te   is  taught   to 
make   them   one   by   one.    After  practice   he   should   be 
able  to  make  them  easily  and  accurately. 

To  learn  the  child's  knowledge  of  figures,  a  good 
plan  is  to  8}wu!  a,  certain  jiinnber  of  objects  and  have 
him  write  the  figure  or  figures  which  represents  the 
number. 

Reverse  this  by  making  figures  and  having  the  child 
thow  that  number  of  objects. 


READING    NUMBERS. 


When  we  spell  a  word,  that  is,  when  we  read  the 
letters  in  the  word,  we  read  from  left  to  right. 

To  read  a  number  we  do  the  same  thing  for  we 
read  the  figures  from  left  to  right. 

325  ia  read  "Three  hundred  twenty-five." 

The  number  is  read  differently  if  we  wish  to  tell 
the  place  and  value  of  a  certain  figure,  for  then  we 
read  the  figures  themselves  from  right  to  left,  thus — 

325  means  5  units,  2  tens,  3  hundreds. 

Hever  um  "  AHD "  in  reodijig  whole  nnnibers. 

325  should  never  be  read,  "Three  hundred  and 
twenty-five,"  but  "Three  hundred  twenty -five." 
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NUMBERS    ABOVE    TEN. 


Before  the  child  starts  with  the  combinations  and 
separations  involved  in  nurnber  work  above  10,  he  should 
have  mastered  the  following: — 

/.  He  is  OfCquainted  with  giuarts  and  pints,  gallons 
and  quarts,  bushels  and  pecks,  pecks  and  quarts,  and 
yards  and  feet. 

i.  He  must  know  halves,  thirds,  fourths,  fifths^ 
sixths^  sevenths,  eighths,  ninths,  and  tenths. 

3.  He  must  be  able  to  make  all  combinations  up  to 
12,  whether  the  process  is  by  addition  or  by  multiplica- 
tion, 

4-  He  must  be  able  to  make  all  separations  up  to 
12,  whether  the  process  is  by  subtraction  or  division. 

Before  proceeding  to  number  work  above  10,  test 
the  child's  previous  work  thoroughly.  A  good  deal 
depends  on  this  first  knowledge. 

HOW    TO    TEST    THE    CHILD'S    EARLY    WORK. 

1.  Show  objects  rapidly,  separating  and  uniting 
them. 

Ask  for  answers  to  bring  out  the  child's  knowl- 
edge of  addition,  subtraction,  multiplication,  and 
division. 

2.  Give  oral  and  written  work  without  the  use  of 
objects. 

3.  Give  extended  practice  in  problem  work. 

4.  Child  to  form  problems. 

5.  Child  to  make  drawings  to  show  processes. 

XAI^Kt 

When  the  child  was  taught  to  write  the  figures 
eleven  and  twelve,  he  wa^  told  to  write  them  in  the 
same  way  a^  he  wrote  the  figures  two,  three,  four,  etc. 


k 


Xambera    between    ten   and    twenty  are 
tcus  and  units  as  shown  above. 
Eleven  means  1  ten  and  1  unit;  twelve,  ] 
□nits,  etc. 
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Use  the  Following:  Plan  Also: 

Take  splints.    Make  several  rows  like  these:' 


(1) 


(8) 


(4) 


Ask  the  child  to  tell  the  number  of  splints  in  the 
upper  row ;  in  the  second ;  in  the  third ;  etc. 

Ask  him  to  tell  of  what  eleven  is  composed ;  twelve ; 
thirteen,  etc. 

Tell  him  the  right-hand  place  is  the  unifs  place. 
the  left-hand  place  is  the  ten^s  place. 

Another  Method  : 


DaiU. 

0 

1 

2 
3 
4 
5 
6 

READING    AND    WRITING    NUMBERS. 
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bings  for  the  Cliild  to  Do: 

1.  Have  the  child  show  with  objects  the  tens  and 
hnits  in  12.  13,  14,  15,  16.  17,  18.  19. 

2.  Drill  on  many  of  these:  — 

1  ten  and  2  units  make  12. 
1  ten  and  3  units  make  13. 

3.  Write  the  following  and  have  the  child  write  it:  — 


eleven.  11,  1  ten  I  unit, 
twelve.  12,  1  teu  2  units, 
thirteen,  13,  1  ten  3  units, 
fourteen,  14,  1  ten  4  units, 
fifteen,  15, 1  ten  5  units. 


sixteen,  16, 1  ten  6  units, 
seventeen,  17, 1  ten  7  units. 
eighteen,  18,  1  ten  8  units. 
nineteen,  19,  1  teu  i)  units. 


NUMBERS    ABOVE    TWENTY. 


:::::::    ::::::::]  :::::::::    ::::::::::: 


I 


One  iLtmdrad 


FROM     10   TO    100. 
Up  to  10  units  we   simply  name   the  number  of 
nits  by  the  given  figure. 
Up  to  10  tens  the  tens  are  named  by  the  second 
nre  from  the  right. 
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70  means  0  units  and  7  tens. 


ten,  10,  means  1  ten. 
twenty,  20,  means  2  tens, 
thirty,  30,  means  3  tens, 
forty,  40,  means  4  tens, 
fifty,  60,  means  5  tens. 


sixty,  60,  means  6  tens, 
seventy,  70,  means  7  tens 
eighty,  80,  means  8  tens, 
ninety,  90,  means  9  tens. 


FROM    100  TO    1000. 

If  the  number  has  more  than  10  tens  the  groups 
of  tens  are  arranged  into  larger  groups  called  hun- 
dreds. 


one  hundred,  100. 
two  hundred,  200. 
three  hundred,  300. 
four  hundred,  400. 
five  hundred,  500. 


six  hundred,  600. 
seven  hundred,  700. 
eight  hundred,  800. 
nine  hundred,  900. 


FROM    20  TO    100,  CONTAINING    UNITS. 

Show   the    following    by   means  of  toothpicks  or 
splints :  — 

twenty-one,  21,  2  tens  1  unit, 
twenty-two,  22,  2  tens  2  units, 
twenty-three,  23,  2  tens  3  units, 
seventy-five,  75,  7  tens  5  units, 
ninety-two,  92,  9  tens  2  units, 
forty-six,  46,  4  tens  6  units, 
eighty-nine,  89,  8  tens  9  units. 

FROM    100  TO    1000,  CONTAINING    UNITS. 

Numbers  between  100  and  1000  are  read  by  nam- 
ing the  hundreds,  tens,  and  units  in  succession. 

Thus  — 

192  —  one  hundred  ninety-two. 

652  —  six  hundred  fifty-two. 

207  —  two  hundred  seven. 
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ABOVE     1000. 

Read  1,S92,632. 

Here  the  2  represents  I's,  or  units  of  the  first  order. 
the  3  represents   lO's,  or  units  of  the  second 

order. 
the  6  represents   lOO's,  or  units  of  the  third 

order. 
the  2  represents  lOOO's.  or  units  of  the  fourth 

order. 
the  8  represents  lOOOOO'a,  or  units  of  the  sixth 

order,  etc.,  etc. 

Tlie  «rder  of  any  figure  Ib  tlie  aamber  of   its  place,  startuig 
1  the  right. 

In  reading  large    numbers   we  arrange   the    orders 
Bnto  groups  of  three  figures  each. 
We  call  each  group  a  pt-riod. 
Commas  are  used  to  keep  the  periods  separate. 

NAMES    OF    THE    PERIODS. 


units, 

trillious, 

septillions, 

tliouKaiMU, 

quadrillions, 

octillioiiH, 

luillionH, 

quintillioiiH, 

nonillloiiH, 

billiouii. 

BextilUons, 

decillious. 

trillions         billions 

millioDB         thonsaads         units 

225,          902, 

303, 

473,          399. 

ROMAN    NOTATION. 


rALKi 

T}te  ckiUl  sees   a   different   kind   of  notation   on    the 

Hal  of  a  dock  or  watch.     The   leaaona   and  clutpters   of 

I  text-boohs  are  also  designated  by  this  style  of  noia- 
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Hon,  80  he  aJvould  he  taught  the  meaning  of  the  ohar^ 
ousters  used  and  how  they  are  connected  to  form  other 
nurnbers. 

The  work  will  be  ea^y  for  the  child,  because  daily 
contact  with  these  characters  fixes  them,  in  his  mind. 

Tell  him  these  characters  are  Bom^an  and  the  reason 
why. 

At  this  stage  only  teach  the  Rom^n  J^umerals  to  100. 


From  these  five  characters  can  be 
formed  all  the  Roman  figures  from  1  to 
100. 


I  = 

I'] 

v= 

5 

x= 

10 

Ii  = 

50 

c  = 

lOO 

Two  Things  to  Bemember: 

1.  When  a  small  Roman  Numeral  is  placed  before 
a  larger  one — subtract. 

2.  When  a  small  Roman   Numeral  is  placed  after 
a  larger  one — add. 


Thus— 


/- 


VI 


Here  V=5  and  1=1. 

The  larger  Roman  Numeral  is  placed  be- 
fore the  smaller  one,  so  we  add. 
5+1=6. 
Then  VI=6. 


XIX 


J 


V. 


Here  X=10. 

Then  IX=9.    Why? 

And  XIX=19.    Why? 


Have  much  practice  work,  requiring  the  child  to 
write  out  results  as  above. 


Interesting:  Facts  about  Soman  Numerals: 

The  following  facts  about  the  origin  and  develop* 
ment  of  Roman  Notation  can  be  made  very  interest- 
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H 

tog.    and    will 

tend    to    fix   the   characters   in 

one's      H 

mind: — 

H 

H        At  first  one  was  written  I, 

^t 

H                       two  was  written  II. 

^H 

■                       tilree 

was  written  m. 

^^1 

^M                     foi^  w^  written  im. 

^^^^^1 

^B                   five  was  written  TTTTI, 

^^^^^1 

^H                    six  was  written  inin. 

^^^^^H 

^H                     Beren 

was  written  miUl, 

^^^^^H 

^M                  eigU 

m  written  Illlllir. 

^^^^H 

^f                     nine  was  written  TTTTTTTTT 

^l^^l 

It  took  too 

ong  to  make  t«n  marks. 

and  too 

long  ^B 

to  count  them 

after  they  were  made. 

so  one  mark      ^| 

^- with  another  across  it  was  used   to  denote  10. 

thus      ■ 

^KX.    The  upper 

or  first  half  of  the  X,  or  V,  was 

used       ■ 

^■to  show  5. 

I 

^1        At  first  twenty 

was  written  XZ, 

M 

^1                      thirty 

■ 

^^                    forty  was  written  XXXX. 

■ 

■ 

was  written  XlfXyXXyXX 

1 

B       It  took  too 

ong  to  make  the  crosses 

and  too 

long       ■ 

to  count  them 

in  reading,  so  [  was  used  to  show  lOO.       H 

Half  of  the   [ 

or   L  was   used   to   show   50.    The   [       H 

1       gradually  became  C  in  trying  to  make 

the  [  rapidly.        ■ 

^BWrite  these  where  the  child  can  see  them  plainly:       H 

H                        ' 

XI  =  11 

XXI 

=  21        ■ 

^M 

XII  =  la 

XXII 

=  22       ■ 

^M        ni°  3 

xni  =  1.-J 

XXIU 

=  23       ■ 

^1         ir  = 

XIV  =14 

XXIV 

=  24       fl 

■             T=    5 

XV=1J5 

XXV 

=  2S       ■ 

■             -Vl=    6 

XVI  =  IB 

XXVI 

=  26      fl 

H        Tn=   7 

XVII  =17 

XXVII 

=  27      ■ 

^M         VUl'    8 

XVIII  =18 

XXVIII 

=  28       ■ 

■            IX^    9 

XIX  =19 

XXIX 

=  29       H 

^1           x  =  io 

XX  =  80 

XXX 

=  30       ■ 
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XXXI  =  31 

XXXII  =  33 

XXXIU  =  33 

XXXIV  =  34 

XXXV =35 

XXXVI  =  36 

XXXVII  =  37 

XXXVIII  =  38 


XXXIX  =  39 

XI,  =  40 

XI-I  =  41 

XIiII  =  42 

XLIII  =  43 

XI.IV  =  44 

XLV  =  45 

XLVI  =  46 

C=  lOO. 


XL  VII  =  47 

XLVIII  =  48 

XI.IX  =  49 

I.  =  50 

LX  =  60 

l,XX  =  70 

I/XXX  =  80 

XC  =  90 
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MEASUREMENT   AND    COMPARISON   IN    PRIMAI 

ARITHMETIC. 
TALKi 

The  child  has  been  taught  to  count.     JVow   while 
is   telling    you   how    m,any    objects    he   is   dealing  with, 
teach  him  to  tell  how  much  he  is  dealing  with. 

In  other  words,  have  the  child  measure  and  compare 
as  well  as  count. 

Moasurement  and  Comparison  of  objects  and  num>- 
hers  are  most  important  in  the  study  of  arithmetic. 
One  author  makes  this  plain  when  lis  says  that  real 
arithmetic  is  the  measuring  of  quantity.  T}ie  suceess 
ful  teaefier  realises  this  and  is  not  satisfied  with  the 
answer,  "■Three  feet  and  three  feet  make  six  feet."  Sh« 
wants  the  child  to  measure  the  distance.  She  wants 
him  to  know  a  foot. 

Repeating  rules  and  tables  is  of  litle  practical  value 
if  the  child  does  not  know  what  each  denomination 
means.  It  is  a  fine  thing  for  him  to  know  his  tables; 
but  it  means  more  to  know  what  they  mean.  Wliat 
does  a  peck  mean  to  him?    Jin  hour?    A  yard? 

Some    parents    reproach    the    teacher    by  telling    hsT-^ 
that,  "  To-day   young  children  don't  figure   as  rapidtt 
as  they  used  to." 

The  reason  for  this  is  plain,  if  the  parents  stop 
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Unh.     It    is    because    in    the   best   Softools   mere    rapid 

tefianicat   work  is  left  until  there  is  a  proper   under- 

anding  of  processes. 

Rales   and.   definitions   are  left  until  the    child   can 

Mvtake  them  for  himself.     ^Vhen   he   is   able   to  give   an 

-  original  rule  or  definition  the  teacher  may  improve  the 

wording,   nnt   the  thought.      Tfie   child   should   furnish 

that  from  his  experiences. 

At  school  children  should  have  access  to  foot  rules, 
yard  rules,  dry  and  liquid  measures,  and  scales.  At 
home  every  child  should,  have  a  foot  rule.  While  he  is 
young  he  slioald  prove  everything  by  actual  measure- 
ment and  com^parison. 

Arithmetic  cannot  be  too  practical. 

nETHODi 

Here  is  a  foot,  measure.  Draw  a  line  one  foot 
long.    Another. 

How  many  lines  have  you  nowl 

If  you  cover  up  one,  how  many  ? 

Draw  another.  Now  how  many  have  you  ?  2  and 
1  are  how  many  ? 

How  many  ones  in  4  ?    How  .nany  twos?  etc. 

For   the  Child   to   Learn   Objectively : 

12  inches  make  1  foot. 

3  feet  make  1  j'ard. 

12  things  make  1  dozen. 

5  cents  make  I  nickel. 
10  cents  make  1  dime. 

2  pints  make  1  quart. 

8  quarts  make  1  peck. 

4  pecks  make  1  bushel. 
7  days  make  1  week.  * 

16  ounces  make  1  pound, 

♦Objectively  »o  far  as  pointing  it  out  on  a  calendar. 
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LONG    MEASURE. 

Teaoh  the  child  to  estimate  distances 
and  then  to  verify  every  estimate  by  OAstuaZ 
measurement. 

Teach  half  inches  as  well  as  inches. 

Long  Measure  Is  Used  to  Measure 
Lengrth. 

12  inches  make  1  foot. 
3  feet  make  1  yard. 

in.  means  inch  or  inches, 
ft.  means  foot  or  feet. 


For  the  Child  to  Do : 

1.  Cut  a  strip  of  paper  12  inches  long 
and  1  inch  wide. 

2.  Mark  the  inches  on  it. 

3.  How  many  inches  long  is  it? 

4.  What    do    you    call    a    measure    12 
inches  long? 

5.  Draw  a  line  2  inches  long,  as  near 
as  you  can,  without  using  a  ruler. 

6.  Measure   it  with   a  ruler.    Did    you 
guess  nearly  right?    Try  again. 

7.  Measure  this  page.    How  long  \k  it? 
How  wide  ? 

8.  Draw  a  line  on  the  ground   1  yard 
long. 

9.  ^  of  a  foot  is  how  many  inches  ? 

10.  1  yard  is  how  many  inches?    What 
is  measured  by  the  yard  ? 

11.  Ask   your    mother   how  many  yards 
of  cloth  she  needs  for  a  dress. 

12.  What  is  measured  by  the  foot? 

13.  How  tall  are  you? 


lo 


en 


kJ 
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TA.I.KI 

The  best  wan  to 
tea^ch  a  child  to 
tell  time  is  to  use 
the  elock  itself, 
and  not  a  picture 
of  one. 

A  little  prac- 
tiee  each  day  and 

few  moments 
pent  in  asking 
^iLestions  will 
n>ercom,e  all 
K/Jicttltias. 

Turn    to    the 


^  Roman  J^umsrals  and  note  the -method  of  teaching. 
60  miuutes  make  1  hour. 
12  hours  make  1  half  day. 
24  hoars  make  1  day. 


A  new  day  begins  at  midnight  and  lasts  until  the 
lext  midnight. 

One  hour  after  midnight  is  1  o'clock,  2  hours  after 
midnight  is  2  o'clock,  and  so  on,  until  12  o'clock  at 
Doon. 

At  noon  one-half  the  day  has  gone  and  we  begin 
the  afternoon,  which  is  the  last  half  of  the  day. 

One  hour  after  noon  is  1  o'clock,  2  hours  after  ia  2 
o'clock,  etc. 

If  a  person  says  he  was  at  a  certain  place  at  2 
o'clock,  he  must  say  forenoon  or  afternoon,  so  we 
will  know  which  half  of  the  day  he  means.  If  it 
wa«  2  o'clock  in  the  morning  he  would  write  2  A.M., 
iDd  if  2  o'clock  in  the  afternoon,  2  P.M. 


THE    ARITHMETIC    HELP. 


METHOD    OF    TEACHING    A    CHILD    TO    TELL  TIME. 


1 


The  hour  hand  ' 
N  u  meral    II. 
Tell  the  child  it 
two  o'clock, 
will    tell    hot 


First — Teach  him  to  tell  the  hour  hand  from  thi 
minute  hand. 

Next  —  Tea.ch  him  when  he  first  looks  at  the  dial, 
to  find  the  hour  hand  and  then  notice  which  Roman 
Numeral  it  ia  nearest.  This  will  tell  about  what  time 
it  is. 

Then — Find   the   minute  hand.     The  minute   Aai 
will  tell  i-Xiidly  what  time  it  is. 
TO    II,I.USXRATEi 

Take  this  clock, 
is  near  the  Roman 
which  stands  for  2. 
ia  somewhere  near 
The  minute  hand 
iimr. 

It  mu.st  always  point  to  the  XII  before  it 
actly  the  hour.  If  it  is  one  numeral  away  from  the 
XII,  toward  the  left,  it  is  5  minutes 
of  two.  If  it  is  two  numerals  away 
to  the  left,  it  is  10  minutes  of  two, 
etc.  If  it  is  one  numeral  away  to 
the  right,  it  is  5  minutes  after  tw< 
etc.     Proceed   in   this  way  and   k< 

Whkt  Urn*  ll  It  f       at   it. 
Thing:^  to  Do : 

1.  Have  the  child  draw  several  large  clock  faces 
on  paper,  using  a  3-inch  strip  of  cardboard  or  heav; 
paper  with  holes  in  it,  to  make  the  circle. 

Like  this  — 


nan 
timem 

and  ■ 

II. 

d  it 


4. 


Stick  a  pin  through  the  end  having  no  holes  i 
■Qse  it  as  an  axis  in  the  making  of  the  circle,  wh 


MEASURES    FOR    LITTLE    PEOPLE. 


45 


will   be   marked   by  tbe  pencil   point,  placed   in   any 
one  of  the  holes.    The  whole  makes  a  compass. 

2.  Have   the   child   make   the   clock   (just  di-awn) 
how  the  time  school  opens. 

3.  Have  him  show  the  time  school  closes. 

4.  Have  him  show  the  time  he  rises  in  the  mom- 
the  time  he  retires. 


(    CENT    j^ .^1     DIME 


[       DOLLAR      j 

(    NICKEL     1 


(    QUARTER    ) 


PALKt 

Use  actual 
rin»  in  teach- 
'^ng  money, 
teaaona  on 
)oney  should 
given  fre- 
lently  after 
firat  year 
f  achM>l  life. 
Begin  by  /"^  ^N/n 
■hing  the 
!*c  of  the 
and  the 
lick  el,  then 
!  dime,  then 
arter, 
ihen.  the  half- 
dollar,  and 
ihen    the    dot- 

Mr- 

^^H  Make  problems  involving  change.  Develop  the  ability 
^^B  make  c}mnge  rapidly.  The  child  may  have  some 
^^■0»«I/  of  his  own  and  he  should  be  taught  the  com- 
^^^mrative  values  of  the  coins.  The  correct  method  of 
^^^puking  ch^ange  is  given  on  the  next  page. 

,4  recent  laiv  forbids  printing   illustrations   of   JJ.  S. 
COHW,  M>  the  aize  of  each  only  is  given  here. 


HALF  DOLLAR] 
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10  cents  make  1  dime. 

2  five-cent  pieces  make  1  dime. 

100  cents  make  1  dollar. 

A  quarter  of  k  dollar  =  25  cents. 

A  half-dollar  =  50  cents. 


$  means  dollars  and  /  means  cents. 
A   5-cent  piece   is   called   a   nickel,  because  it  is 
made  of  nickel. 

A  cent  piece  is  made  of  copper. 

The  other  coins  named  are  made  of  silver. 

Things  for  the   Child  to  Do: 

1.  Name  the  lowest  coin  in  United  States  money. 

2.  Name  the  coins  in  their  order  to  one  dollar. 

3.  How  many  cents  equal  a  dime? 

4.  Mary  has   3   5-cent   pieces.    How  many  cents 
has  she? 

5.  How  many  cents  in  a  dime  and  a  nickel? 

6.  How  many  cents  in  a  quarter-dollar? 

7.  How  many  cents  in  2  quarter-dollars?  in  8? 

8.  How  many  cents  in  4  half-dollars?  in  2? 

9.  How  many  cents  in  a  dime  and  3  cents  ? 

10.  Read— $6,  $99,  $76,  20/,  19/. 

11.  1  dime +  2  nickels  =  

12.  How  many  quarters  in  a  half-dollar? 

How  to   Make   Chaiige. 

First — Name  the  cost  of  goods. 
Then — Add  enough  money  to  make  even  money. 
Last  —  Add  the  large  coin. 
TO    illustrate: 

I  bought  some  cloth  for  35/  and  gave  the  clerk 
50/.     Count  my  change. 
How  to  count  it  — 
35/  for  cloth 
And  5/  makes  40/  (to  make  even  money) 
And  10/  makes  50/. 
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|0   illustrate: 

I  buy  suspenders  for  32/  and  give  the  clerk  SI. 
loont  my  change. 

How  to  count  it  — 
32/  for  suspenders 
And  3/  makes  36,"  |  (to  make  even  money) 
And  5/  makes  40/  I 
And  10/  makes  50/  T 
And  50/  makes  $lj 
Note.— Think  of  it  in  this  way  — 32/,  35/,  40/,  50/,  $1. 


LIQUID     MEASURE. 


TALKt 

//  youi  have  quart  and  pint  measures  allow  the  child 
to  empty  water  from,  one  to  the   other. 

The   sm,all   family    kerosene    can  generally   holds    a 
gallon,  so  it  may  be  used. 

Do  not  forget  that  it  is  very  important  that  the  child 
iemorixe  thoroughly  the  ta-bles  given. 
On  teaching  the   table  of  liquid   measure  proceed  in 

manner : — 

Here  is  a  gill  cup.  I  am  going  to  fill  it  to  see  how 
«»>/  gills  make  a  pint,  ^oto  I  have  poured  one  gill; 
n/w  two;  now  three;  note  four.  Is  the  pint  cup  full? 
Wow  mtiny  gills  in  a  pint? 

Let   us  prove    what    you    say   by  pouring   the    water 
One  gill ;  two  gills  ;  three ;  four.     Were  we  right 
ven? 
Let  ua  write  what  we  have  just  said  and  proved, 
4  giUs  =  1  pint. 

J*roeeed  in   this   way   with  the  other  measures,  only 
let  the  ehild  do  more  of  the  work  for  himself. 


48 


THE    ARITHMETIC    HELP. 


Things  for  the  Chihl  to  Do : 

1.  Mention  3  liquids  sold  by  your  grocer. 

2.  One  piut  cup  holds  4  gills ;  3  pint  cups  hold- 
times gills,  or gills. 

3.  Does  your  kerosene  come  in  a  gallon  can  ? 

4.  Mention   all   the  things  you  know  that  are  soM 
by  the  pint ;  by  the  quart ;  by  the  gallon. 


1  quart 


PINT 

4 

PINT 

PINT 

PINT 

2  quarts. 


In  the  Same  Way  Show  by  Drawings: 

1.  The  number  of  quarts  in  2  gallons, 

2.  The  number  of  pints  in  2  quarts  and  a  pint. 

3.  The  number  of  pints  in  1  gallon  and  a  quart. 

THE    CALENDAR. 


TALKt 

Procure  a  cal- 
endar for  the  child 
to  own. 

A  good  way  to 
mahe  him.  familiar 
with  the  use  of  the 
dfiya  of  the  week 
and  month ,  as 
found  on  a  cal' 
endar,  is  to  ask 
him  to  look  up  an^ 
tell  on  what  day 
of  the  week  the 
next  Fourth  of 
Ju ly  w  ill  fall ; 
Christmas;  JVew   Tear;  his  birthday. 

Save  him,  distinguish  between   the   day  of  the  wot 
and  the  day  of  the  month. 


j 


1903      3u1if      1903 

Sun. 

fticit. 

tuei. 

Wrd. 

««,. 

Trl. 

Sal. 

s 

Titl 
niMR 

Bth 

fS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 

16 

17 

15 

t9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ntw 
mm 
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■                        7  days  make 

1  week.                                    ^1 

■                         80  days 

make  1  month.                                  ^H 

■    '    Days  of  the   Wetl- 

Montlis  of  the    Year.              H 

Sunday 

January                           ^H 

Monday 

February                        ^^| 

Tuesday 

March                   _^^H 

Wednesday 

^^H 

Thursday 

May                      ^^m 

^               Friday 

June                     ^^^^H 

^1               Saturday. 

July                      ^^H 

September            ^^^^^| 
Octuber                ^^^^H 
November  ^^^^^^^^^| 
Decemberi^^^^^^l 

ThinKS  for  the   Child  to 

'^^■^ 

1.  Name  the  days  of  the  week  and  the  months  of 
the  year. 

2.  What  day  of  the  week  does  Christmas  fall   on 
this  year? 

3.  Is  22  days  longer  than  3  weeks  ? 

4.  Is  5  wenks  longer  than  a  month  ?    How  much  ? 

5.  How  many  days  in  3  weeks  ? 

6.  On  what  day  of  the  week  will  your  next  birth- 
day be,  etc.  ? 

Remember : 

The  days  of  the  week  in  their  order. 
The  months  of  the  year  in  their  order. 


DRY    MEASURE. 

8  quarts  make  a  peck  (pk.). 
4  pecks  make  a  bushel  (bn.). 
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TALKi 

Dry  measure  is  soTnetimes  used  to  measure  dry  arti- 
cles. Formerly  grains,  vegetables,  and  fruits  of  all 
hinds  were  bought  and  sold  by  dry  measure. 

Don't  teach  the  child,  as  most  arithnbetics  say,  that 
grains,  fruits,  and  vegetables  are  bought  and  sold  by 
the  measured  bushel.     Tliey  are  not. 

The  weight  bushel,  the  case,  and  the  box-  have  coitw 
into  common  use  for  these  articles.  More  will  be  found 
on  this  under  Denominate  JVunibers. 

Teach  the  names  of  the  measures  before  you  attem 
to  teach  the  number  of  one  measure  in  another,  eto. 


Things  for  the  Child  to  Do : 

1.  How  many  qts.  in  a  peck  ?    2  pks. !    3  pks.  ? 

2.  How  many  pks.  in  a  bu.  ?    2  bu.  ?    ^  bu.  ? 

3.  Name  some  things  that  you  buy  by  the  quailr^ 
by  the  pk. ;  by  the  bu. 


SQUARE    MEASURE. 

How  long  is  each  side  of  the  figure  on  page  61  fj 
How  many  squares  in  the  figure  ? 
Because  each  square  is  one  inch  on  each  side, 
call  it  a  square  inch. 

How  many  square  inches  in  the  whole  figure! 
The  number  of  squares  is  called  the  area, 
9  square  inches  is  the  area  of  this  figure. 
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Show  by  a  drawing  how  many  square  inches  in  a 
fignre  3  in.  wide  and  9  in.  long. 

Ita  area  is square  inches. 

We  need  not  always  draw  a  figure  to  get  the  area. 


1  SQUARE 
INCH 

Ton  will  notice  that  the  lenrfth  times  the  width  will 
&itw  the  number  of  squares  i»  the  Jiyure. 

Find  the  area  ot  a  figure  9  in.  long  and  5  in, 
ride,  without  a  drawing.  What  did  you  do  ?  Make 
\  rule. 

Cut  out  a  piece  of  paper  1  in.  wide  and  4  in.  long. 
lot  it  into  square  inches.      Place   the  cut  squares   so 
to   form   a   large   square.'  How    long  is  it  now) 
Sow  wide  ? 

TESTS    FOR    LITTLE    PEOPLE. 
,  Christmas  is  in  what  month  ? 

2.  Write  the  year  in  which  you  were  bom. 

3.  Draw  two  triangles  making  every  line  2  inches 
long. 
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4.  How  many  legs  have  4  horses  ? 

5.  Name  all  the  coins  you  know. 

6.  What  does  8  A.  M.  mean  to  you  ? 

7.  Copy  your  calendar  for  December. 

8.  What  time  is  it  12  hours  after  midnight? 

9.  2  times  nothing  is  what  ? 

10.  Write  or  tell  7  colors  you  know  by  sight. 

11.  If  you  were  born  in  1892,  how  old  would   you 
be  now? 

12.  Name  the  shortest  month.     Does  it  have  the 
same  number  of  days  every  year  ? 

13.  Count  backward  from  31  to  2. 

14.  Can  you  tell  how  many  square  inches  there 
are  on  one  page  of  this  book? 

15.  What  number  added  to  8  will  make  22? 

16.  What  will  it  cost  to  mail  3  letters? 

17.  10  days  after  your  birthday  is  what  day  of  the 
month  ? 

18.  How  many  4's  in  2  dozen? 

19.  What  does  XXVII  stand  for  ? 

20.  When   the   hour   hand    points   to    X   and    the 
minute  hand  to  XII,  what  time  is  it? 

21.  How  many  days  in  5  weeks  ? 


PART   TWO. 

The  Common  Signs  and  the 
Fundamental  Operations  — 
Addition,  Subtraction,  Mul- 
tiplication and  Division. 


-  Benjamin  Disraeli. 


PRACTICAL    TEACHING. 


WHAT  shall  be  said  for  the  teaoher  who  fears  to  omit 
certain  problems  which  are  not  utilitarian  and  whose 
culture  value  is  counterbalanced  by  the  fact  that  they 
give  a  false  notion  of  business,  or  to  omit  those  tradi- 
tional puzzles  which  depend  for  their  difficulty  upon  their 
ambiguity  of  statement  ?  Many  a  teacher,  especially  in  our 
country  schools,  will  confess  to  such  a  fear  of  omitting 
problems,  lest  he  be  accused  of  an  inability  to  solve  them. 
It  would  be  well  for  all  teachers  to  assist  in  creating  a 
sentiment  in  favor  of  omitting  the  unquestionably  superfluous 
or  dangerous,  and  thus  to  avoid  this  weak  criticism.  It 
should  also  be  understood  by  timid  teachers  that  it  is  no 
disgrace  to  be  unable  to  solve  every  puzzle  that  may  be 
sent  in,  or  even  every  legitimate   problem. 

David  Eugene  Smith, 
in  Teachers^  Prqfesiional  Library, 
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THE    COMMON    SIGNS. 


+    This  sign  is  read  and  or  plus. 
When  a  pupil  is  first  taught  how  many  two  apples 
and  two  apples  are,  we  say  "2  apples  and  2  apples 
are  i  apples,"    When  we  write  it  this  way: 
2  apples 
+  2  apples,  the  sign  +  before  the  last  figure 
idicates   that  we   are   to  combine  the   numbers   by 
adding  them. 

Teach  the  child  to  know  that  wherever  he  sees 
the  sign  +  it  means  that  the  numbers  with  which  it 
is  used  are  to  be  added. 


P=  These  two  short  straight  lines  are  read  egnah  or 
lare.  They  show  that  the  numbera  joined  or  connected 
by  the  sign  =  are  equal,  as.  4  +  2  =  6 ;  4  +  2  =  3  +  3.  In 
the  first  case  4  +  2  are  6,  so  we  write  it  4  +  2  =  6.  In 
the  second  case  4  +  2  are  6  and  3  +  3  are  6.    We  can 

I  show  that  they  are  equal  by  writing  it  thus: — 
4  +  2-3  +  3. 
The  number  or  numbers  on  the  left  of  the  sign 
fcwo/  those  on  the  right  of  it. 
I    —    This  sign  is  read  tninus,  less,  or  from,  and  is 
pe  sign   of  diffemire  or  Mihtraction.     Whenever    it   is 
Baed  it  means  that  tbe  number  after  it  is  to  be  taken 
away  from  the  number  before  it.     4-2  means  that 
we  are  to  take  2  from  4,  or  subtract  2  from  4. 

We  may  read  it  4  less  2,  4  mimis  2,  or  2  frorn  4. 
meaning    is   the    same   in   all    three.      The   ex- 

(SC) 


68  THE    ARITHMETIC    HELP. 

pression  4  mimis  2  is  the  best  one.    When  the  child 
needs  it  teach  it  in  that  way. 


X  This  sign  means .  multiplied  by.  6x3  should 
be  read,  6  multiplied  by  3.     It  may  be  read  6  timss  3. 

The  sign  shows  that  the  number  before  it  is  to  be 
taken  as  many  times  as  there  are  units  in  the  num- 
ber after  the  sign. 

In  6  X  3  it  means  that  6  is  to  be  taken  3  times. 

When  the  number  after  the  sign  has  a  name,  as, 
3  X  $5 ;  4X6  cows,  etc.,  read  the  sign  times  always. 

3  X  $5  is  read  3  times  $5.  To  say  3  multiplied  by 
$5  is  not  right. 

Note. —  This  sign  is  sometimes  used  in  oertain  kinds  of  busi- 
ness so  that  it  is  read  by.  A  pane  of  glass  10  inches  wide  and 
14  inches  long  is  indicated  in  this  way :  10  X  14  and  is  read 
"  10  by  14." 

The  size  of  timbers  is  also  shown  in  that  way,  as,  a  stick 
4X5  means  a  stick  4  inches  by  5  inches  in  diameter. 


Don't  try  to  tell  the  children  all  these  meanings  of 
the  sign  at  once.  Tell  them  only  ivhen  they  begin  to  need 
them,  and  illustrate  by  exam^ples.  TJiey  will  not  need 
to  know  the  last  use  of  the  sign  until  they  have  been 
in  school  som,e  years. 


-r-  This  sign  is  read  divided  by.  It  has  two  mean- 
ings. Teach  the  pupil  only  the  first  one  given  below. 
The  last  one  is  too  diflBcult  for  young  children.  It  is 
not  needed  in  their  early  work,  and  when  they  get 
older  they  will  understand  it  readily. 

Teach  this: — The  sign  means  divided  by,  and  it 
shows  that  we  are  to  find  how  many  times  the  num- 
ber after  the  sign  is  contained  in  the  number  before 
the  sign« 


f 
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Use  very  small  numbers  to  teach  the  use  of  the 
?Q,  as,  4  +  2;  6  +  2;  6*3;  etc. 

The  sign  may  mean  to  find  one  of  the  equal  parts 
of  a  number,  as,  $8  +  2  may  mean  to  find  J  of  $8, 
Do  not  try  to  teach  this  meaning  at  first.  Leave  it 
till  a  later  time.  

,  This  is  an  ordinary  comma  and  is  put  between 
numbers  to  show  that  they  are  to  be  called  separately, 
as,  1,  2,  3,  7,  9,  which  means  that  the  numbers  one, 
two,  three,  seven,  nine,  are  to  be  read  as  if  written 
in  words,  each  by  itself. 

The  comma  is  also  used  to  make  the  reading  of 
large  numbers  easy.  To  read  the  number  2719346 
would  be  slow  if  commas  were  not  used  to  show  the 
hundreds,   thousands,  etc.     If  written   in    this    way  — 

iy,346— you  see  at  a  glance  that  the  2  is  millions, 
;e  719  is  thousands,  etc. 


This  sign  is  made  like  an  ordinary  period,  but 
is  called  a  decimal  point.  It  is  of  no  practical  value 
to  know  why,  but  anyone  who  wishes  to  know  may 
ask  any  teacher  to  explain  it. 

The  most  common  use  of  this  mark  is  in  writing 
liars  and  cents.  The  decimal  point  is  always  put 
lirectly  after  the  dollars'  figure.s,  or  just  before  the 
cents*  figures,  as  in  S45.05,  which  is  read,  "  Forty-five 
dollars  and  five  cents." 

tThe  deoimol  point  is  always  read  AND. 
.  ■ .    These  three  dots  arranged  as  shown  are  read 
thcrr/ore.    They  may  be  read  hence.    This  sign  is  often 
oscd  in  the  last  sentence  of  a  solution. 

<  )    The  parenthesis  indicates  that  all  the  numbers 
infaincd  therein  are  to  be  considered  together,  as  — 

4  (6-S  +  S  +  4) 
leans  that  all  of  that  part  within  the  parenthesis  are 
to  be  treated  together;  in  this  case  multiplied  by  4. 


asl 

Biol 

^ir 
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Other  signs  that  are  used  in  the  same  way  are. 
Brackets  [4-3] 

The  vinculmni  4-2  +  3 
Braces    j  6  -  4  +  2  i 

These  are  called  signs  of  aggregation. 


ADDITION. 


XAI.KS 

It  is  very  important  that  boys  and  girls  learn  early 
to  a^d  quickly  and  correctly.  Slow  and  faulty  adding 
is  the  first  great  trouble  with  most  boys  and  girls  who 
leave  school  to  work  at  anything  where  even  the  simplest 
computations  are  required.  Business  men  complain  of 
them  everywhere. 

There  is  no  one  operation  in  all  arithmetic  that  is 
half  so  valuable  to  you  as  a  business  man  or  wom^n, 
a^s  to  be  able  to  a^d  rapidly  and  accurately. 

Practice  half  an  hour  each  day  and  in  a  short 
while  you  will  be  surprised  at  your  own  proficiency. 

BB    CORRBCX. 

Impress  upon  the  child  that  one  figure  wrong  in 
an  answer  makes  a  failure.  Lead  him  to  realize  that 
unless  he  gets  his  results  absolutely  correct  he  is 
worthless  as  an  accountant  or  bookkeeper. 

Illustrate  the  importance  of  accuracy  by  the  use 
of  a  few  problems  like  this : — 

1414 
326 
716 


ADDITION. 


Show  bim  that  by   making  a  mistake  of  one  in 
adding  the  units'  column  someone  may  lose  a  dollar; 

tthut  a  mistake  of  one  in  the  tens'  column  means  ten 
dollars;  while  a  mistake  of  one  in  the  hundreds'  col- 
tunn  meaus  a  hundred  dollars.  Let  him  illustrate  it 
tin 


I  you. 
Impreu  accuracy  at  the  outset. 


DEFINITIONS. 


In  addition  and  other  subjects  of  arithmetic  it  is 
Bot  desirable,  in  many  cases,  to  pay  any  attention  to 
definitions  at  first.  Explain  processes  and  lead  the 
child  to  perform  them.  When  the  time  comes  for 
definitions  let  the  child  give  one  of  his  own  if  he 
can.     If  he  cannot,  help  him  make  one. 

His  arithmetic  will  say  something  like  this: — 

"  ADDITION  ia  the  process  of  finding  the  ram  of  two  or 
more  like   numb  era." 

When  he  is  to  learn  it,  explain  as  far  as  you  can 
brhat  is  meant  by  process. 

'     The  process  is  not  the  sum  you  get,  but  the  thing 
done  in  getting  it. 

It  he  has  learned  numbers  to  ten  he  knows  all  he 
needs  to  know  of  the  definition  of  addition  now.  It 
makes  little  difference  to  him  in  actual  life,  if  he 
never  knows  more  about  it  than  he  knows  now,  if 
he  has  been  rightly  taught  thus  far. 


P  Sometime  in  the  study  of  addition  the  teacher 
tells  the  pupil  that  the  numbers  in  an  addition  are 
called  addends.  For  instance,  if  you  are  to  add  four, 
mx.  and  ten,  each  one  of  these  is  an  addend. 

The  sun  U  the   name  of  the   nnmber  he  gets  when  he  haa 
finished. 


Drill  him  on  these  names  until  h 
ized.    Let  him   call  the  addends 


has  them  mem- 
nd  Hum  by  their 
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proper  names  in   the   same  way   that   he  calls  the 
parts  of  an  animal  head,  feet,  etc. 

Probably  when  you  went  to  school  there  was  not 
much  made  of  the  "forty-five  facts  of  addition"  as 
given  on  this  page.  But  if  you  ever  learned  to  add 
quickly  and  correctly  it  was  because  you  learned 
these  facts  in  some  way,  perhaps  each  by  itself  from 
meeting  it  frequently. 

When  the  teacher  is  teaching  these  facts  of  addi- 
tion you  can  help  drill  the  child  on  them  until  you 
know  they  are  thoroughly  learned.  After  that  drill 
is  the  great  help  to  make  boys  and  girls  rapid  and 
accurate. 

THE    FORTY-FIVE    FACTS    OF    ADDITION. 


1 

2 

2 

3 

3 

4 

3 

4 

5 

1 

1 

2 

1 

2 

1 

3 

2 

1 

i 

3 

4 

4 

6 

5 

C 

6 

6 

4 

5 

6 

4 

5 

6 

7 

5 

6 

3 

2 

1 

4 

3 

2 

1 

4 

3 

7 

7 

7 

8 

8 

8 

8 

9 

9 

7 

8 

5 

6 

7 

8 

9 

6 

7 

2 

1 

5 

4 

3 

2 

1 

5 

4 

9 

9 

10 

10 

10 

10 

10 

11 

11 

8 

9 

6 

7 

8 

9 

7 

8 

9 

3 

2 

6 

5 

4 

3 

6 

5 

4 

11      11        12        12        la        13        13        13        13 

789898999 
765768  7  89 


14     14       14         15        15        16        16        17        18 

Note. —  Be   sure  that   the   nine   faots   underscored   are    thor^ 
onghlj  learned.     They  give  most  trouble. 


Xo  Add   Numbers   They   Must   be   of   the 
Same    Kind, 

Give  the  pupil,  say  6  buttons  and  3  pins,  and  ask 
"him  what  he  has.  Teach  him  to  know  that  he  can 
add  only  numbers  of  the  same  name. 

Use  many  illustrations  here,  as,  "3  cows  and  4 
sheep  make  how  many  ? " —  what  ?  They  cannot  be 
added. 

Teach  also  that  the  sum  is  always  of  the  same 
name  as  the  addends. 

If  the  addends  are  dollars  the  sum  will  be  dollars ; 
if  the  addends  are  books  the  sum  will  be  books. 
Think  of  other  illustrations  and  use  them- 


■  DEVICES. 

TALKt 

Jfever  tire  the  child  by  keeping  him  at  work  for  a 
\0ng  time  on  the  combinations  given  in  the  table.  Get 
rty  of  ways  for  calling  out  the  practice.  Sere  ara 
\  few  ways.     Too.  can  think  of  others  equally  good. 


1.  How  many  days  in  1  week  and  6  days  ? 

2.  If  you  sleep  8  hours  to-night  and  7  hours  to- 
morrow night,  how  many  hours  will  you  sleep  in  both 
lights? 

3.  One  hen  had  9  chickens  and  another  hen  had 
How  many  chickens  did  both  have  ? 

4.  If  you  had  7  dollars  and  your  brother  bad  9, 
how  many  dollars  would  you  both  have  ? 

5.  Sam  ate  6  cherries  in  the  forenoon,  and  9  in 
the  afternoon.    How  many  did  be  eat  that  day  ? 
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Countitifir  out  of  Place   in  Addition. 

Be  careful  to  keep  the  habit  of  counting  down." 
Perhaps  you  were  allowed  to  count  until  you  found 
the  sum,  but  you  can  readily  see  that  If  you  know 
that  9  and  7  are  16  juat  as  you  know  two  2's  are  4, 
you  can  add  more  quickly.  So  you  must  drill  the 
children  to  think  the  sum  at  once  when  they  see  any 
of  these  combinations.  « 


DRILLS.  ^ 

Draw  on  a  sheet  of  paper  a  large  square  and  a 
circle.  Divide  them  like  these.  Put,  say  the  figure  8, 
in  the  center  with  the  other  numbers  around  it. 


\  9 

z/ 

4> 

rfi 

8 

8  J 

1 

I  3 

Xs 

7\ 

Write  any  figure  where  the  8  ia  in  the  center. 
Then  drill,  by  pointing  to  the  figures  around  it,  while 
the  child  names  at  once  the  sum  of  the  center  figure 
and  the  one  pointed  at. 

Use  exercises  like  this  frequently,  and  give  many 
problems,  using  the  combinations  you  find   the  child'j 
has  difficulty  with. 

Exercises  in  which  the  child  counts  by  2's,  by  3'i 
etc.,  to  100  are  valuable. 


ADDING    NUMBERS    OF    MORE    THAN    ONE 
FIGURE. 
TALK! 

iVhen  the  pupil  comes  to  add  numbers  of  more  than 
gtire  he  will  have  n-o  trouble,  if  his  early  number 
•aining  has  been  properly  done. 
He  will   know  that   IS   is  made  up    of  1  ten  and   3 
■itni/fl,  that  28  is  made  up  of  2  tens  and  S  units,  etc. 
Oive   him  practice   in   U>riting  numbers   in  columns, 
with   the   units'  figures  in  one  column,  the  tens'  figures 

Iio  the  left  in  a  colum-n,  etc.     Then  let  him  add  exam^ples 
Uke  this;  — 


33  He  adds,   "4  and  2  are  6."      Write  the  6 

_    under  that  column.    "4  and  3  are  7."   Write 
76    the  7  under  that  column. 
He   may  say,  "4   units  and  2  units  are  6   units. 


■  tens  and  3  tens  are  7  tens." 

After  he   has  had   a  number  like  this,  give   him 
~8ome  where  the  sum  of  the  units  ia  more   than  ten, 
like  this :  — 

47  ■  He  adds,  "6  and  7  are  13,  which  is  1 
26  ten  and  3  units.  Write  the  3  units  under 
the  unita'  columu  and  add  the  1  ten  to  the 
tens'  column.  Write  the  sum  of  the  tens'  column, 
,  under  it.    The  sum  ia  73." 


CARRYING. 


Teach  the  pupil  to  remember  the  figure  to  be  carried 

i  these  short   additions  rather  than  have  him  write  it 

!  or  in  the  column  to  which  it  is  to  be  added. 

SoTrte  tettchers  allow  the  number  to  be  written  above, 

Uil  th«  pupil  comes   to  know  where  it  is  to  go.      Tfiis 

r  only   teaching  som-ething  to  be   untaught   later.      Let 

'him.  remember  it  from,  the  start. 
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After  some  practice  in  adding  two  numbers  give 
three,  as  here :  — 

26         Then  give  four  numbers.    Then  more.    The 
14    arithmetics  used  in  school  give  many  of  these. 
Teach  to  add  hundreds  in  the  same  way 
as  tens  and  units. 


32 


LATER    METHOD. 

7  After  some  practice  as  above,  when  the 
9  child  understands  the  work,  lead  him  to  do 
^  his  work  rapidly  by  omitting  to  name  the 
^  numbers  added  each  time.  Teach  him  to  add 
2  a  column  like  the  one  given  here  in  this  way: 
"Six,  nine,  fifteen,  twenty-four,  thirty-one.'' 
Let  him  from   this  time  on  do  all  of  his  work 

in  addition  that  way.    Make  this  work  rapid. 

Later  he  may  be  taught  to  see  at  once  the  sum 

of  two  groups  of  two  figures  each,  as: — 


31 


6 


h 
)» 


18 


18 

When  he  adds  horizontal  columns  teach  him  to 
begin  on  the  left,  as  the  eye  is  accustomed  to  travel 
from  left  to  right.  While  in  ordinary  life  this  kind 
of  addition  is  used  but  little,  there  are  many  posi- 
tions that  demand  ability  to  do  it  quickly. 

PROBLEMS. 

Oive  problem>8  that  lead  the  child  to  think.  Make 
them  ea^y  at  first,  then  gradually  give  those  more  diffv" 
cult. 

Here  are  a  few  that  illustrate  the   kind  you  may 


ADDITION. 


WORK    AND    EXPLANATIONS. 


give  when  the  child  is  adding  numbers  containing  tens 

and  units:  — 
^H      1.  May    has   31    days    aud   April   30.    How   many 
^■Says  in  both  months  ? 

^H      2.  Find  the  number  of  days  in  June.  July,  August, 
^Bjind  September. 
H^     3.  Find  the  sum  of  2f>/,  29^^,  and  27/. 

^*       Many  of  these  problems  can  be  solved  orally   by 
the  pupil.    When  the  work  is  written,  it  may  be  done- 
Id  this  way  :  — 

■  (For  the  first  problem  given.) 

■  31  days 
K       30  days 

^^L  61  days.  After  reading  the  problem  let  the  pupil 
^Bbontinue : — 

"  Both  months  have  the  sum  of  31  days  and  30 
days  which  is  61  days." 

Have  the  pupil  explain  as  many  problems  in  each 
of  the  operations  as  are  necessary  to  show  that  he 
understands  clearly  what  he  does. 

Where  there  are  a  great  many  numbers  to  be 
added  the  expression  may  be:  — 

"The  sum  of  all  these  which  is ," 


LARGE    ADDITIONS. 


^F      The   pupil  who   can   take   a  set   of   numbers  like 
^K  those  given  on  the  next  page  aud  add  them  quickly 
^p  and  correctly,  has  accomplished  what  many  pupils  in 
our  public  schools  never  do. 

Ihnll  on  many  similar  to  those  given. 
It    matters    little    whether    the    correct    result    is 
written  below  before  the  drill  begins.    If  it  is   there 
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the  pupil  knows  as  soon  as  he  adds  a  column  if  he 
has  done  it  correctly. 

In  real  life  the  correct  result  is  not  found  written 
below  and  he  had  best  learn  that  way:  — 


342678 

74286 

172495 

89324 

546937 

96989 

295699 

17640 

187664 

50963 

443250 

38296 

987209 

71724 

643278 

47898 

895469 

50465 

956987 

32985 

734658 

79685 

6206224  650255 

Note. — Give  him  some  aotaal  ledger  pages  to  add. 

RAPID    ADDING    EXERCISES. 

When  pupils  have  learned  to  add  they  quickly 
acquire  skill  by  an  occasional  rapid  adding  exercise. 
A  few  minutes  serves  the  purpose. 

It  may  be  made  competitive  by  each  pupil  writ- 
ing the  numbers  and  at  a  given  signal  beginning  the 
addition. 

Slow  and  correct  work  is  preferable  to  rapid  work 
that  is  incorrect.    Incorrect  work  is  of  no  value  here. 


CIVIL    SERVICE    METHOD    OF    ADDING. 

Employees  under  the  Civil  Service  Bureau,  bank 
clerks,  and  others  who  perform  additions  while  sur- 
rounded by  people  engaged  in  conversation,  use  the 
following  method  in  their  additions. 


ADDITION. 


87 


9760.60 

849 
4006.75 
6622.89 

132,12 


16 
il 


19 


This  method  is  safe   because  one  can  det«ct  and 
change  an  error  very  quickly. 


18 
24 


$26,061.26 


THE     BANKER'S     METHOD     OF     ADDING. 


This  method  is  the  same  as  that  used  by  the  Civil 
Service  employees,  with  one  change.     In   adding  the 

I  columns   the  number  carried   is  "added  in"  to  each 
|iartial  sum. 
$6280                                      16 
I                 9760.60                              2  a 
I                  349                                 21 
I  4006.76  25  

I  6622.89  20 

I  182.12  ze 

F  $26,051.26 

I  The  Banker's  Method  is  an  improvement  on  the 
fcivil  Service  Method  as  it  does  not  require  a  second 
addition.  The  number  to  be  carried  is  always  in 
aight  in  the  Banker's  Method,  being  the  tens'  figure 
of  the  last  partial  sum  written.  The  sum  can  be 
written  at  once. 


^rh( 


Yon   may  early  teach   how  to  prove  an  addition, 
ere  are  a  number  of  ways  of  doing  this.     Use  the 
way  the  child's  teacher  uses.    It  is  a  good  way. 
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One  Way: 

Add  the  columns  down.  If  the  result  is  the  same 
as  when  the  columns  were  added  up,  the  result  is 
correct. 

Second  Way: 

Write  the  numbers  in  two  groups.  Find  the  sum 
of  each  group.  Add  the  sums  of  the  two  groups.  If 
the  result  is  the  same  as  when  the  numbers  were 
added  in  one  group,  the  result  is  correct. 

Illustration  of  second  way :  — 

273  )  273 


\ 


456  (       456 


729    729 


629 }       629 


1 


384(       384 


1742  1018        1013 

1742 

The  Accountant's  Proofl 

This  is  a  modification  of  the  plan  called  casting 
out  the  nines. 

ILLUSTRATION  : 

7926—24—6 

4356—18—9 

1824— l&-6+kl— 4 

9263—20—2 

7856—26—8 

31225—13—4 
explanation: 

First  add  the  columns  in  the  regular  way.  Add 
each  column  horizontally,  left  to  right.  The  results 
are  24,  18,  15,  etc.  Add  these  horizontally  and  you 
have  6,  9,  6,  etc. 

You  have  now  reduced  all  to  one  column.  Take 
the  sum  of  this  column.  It  is  31.  This  added  hori- 
zontally is  4. 


3622390—25—  7—7 

Note. —  With  some  practice  it  will  I 
b  line  of  fi gores  only. 


le— 7. 


•  neoesaary  to  write  the 
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Add  the  snm  31225  horizontally  until  you  have 
but  one  figure  in  it  and  you  also  have  4.  This 
proves  your  answer  correct. 

ANOTHER      illustration: 

I    This  illustrates  where  it  is  necessary  to  carry  the 
orizontal  additions  a  step  further:  — 
9S6745— 39— 12— 3 
726324—24—  6— 6  , 
916348—31—  4-4"^ 
992973—39—12-3 
PROBLEMS. 

Tlirou^hout  the  work  in  addition  many  practical 
problems    will   be   given.      Pupils   should    need   no   help 

I  with    these.     If  they   do,    aid    them    in    understanding 
pihat   to   do.     M'hen    t/ie   numbers   are  properly   written 
mo  more  aid  should  be  given. 
A  few  problems  with  a  talk  on  each  are  given  here. 
PROBLEM : 

In  an  encyclopedia  there  are  four  volumes.  Vol.  I 
has  638  pages.  Vol.  II  has  617  pages,  Vol.  Ill  has  596 
pages,  and  Vol.  IV  has  626  pages.  How  many  pages 
in  the  encyclopedia  ? 

Tulk  on   Above   Problem : 

If  the  child  has  been  taught  correctly  to  this 
point,  he  at  once  sees  that  this  is  a  simple  problem 
in  addition. 

If  he  has  trouble  and  a  few  questions  do  not 
clear  it  up  for  him,  show  him  what  to  do  by  making 
a  practical  illustrartion  with  a  few  of  his  own  books. 
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Have  him  make  other  problems  like  this  one. 
Let  him  use  actual  books.  This  leads  him  to  realize 
that  problemis  with  big  numbers  are  as  real  as  those 
with  small  numbers.  His  early  number  story  work 
comes  to  his  aid  now. 


problem: 

A  farmer  bought  an  outfit  as  follows:  A  plow  for 
$9,  a  team  of  horses  for  $326,  a  harvester  for  $187, 
a  thresher  for  $1229,  and  wagons  for  $279.  What 
did  all  cost  him? 

work: 

Have  it  written  in  this  way:  — 

$      9  cost  of  plow 

326     "     "  horses 

187     "     "  harvester 
$1229     "     "  thresher 

279     "     "  wagons 

$2030     "     "  all. 

NoTB. — If  there  is  any  diffioalty  teaoh  as  in  the  preoeding 
problem. 


problem: 

In  a  city  there  were  965  children  in  the  first 
ward,  786  in  the  second  ward,  and  1524  in  the  third 
ward.    How  many  children  in  all? 

work: 

965  children  in  1st  ward 
786    "    "  2d   " 
1524    ''         ''   3d  '' 

3275    "    "  all. 
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TALKi 

Have  them  wriie  the  work  for  all  problems  as  shown 
before.  M'hen  they  make  problems  themselves,  let  them, 
find  the  answers  in  the  same  way. 

WTien  they  understand  the  way  to  go  about  problems 
correctly  they  jnay  write  merely  the  actual  work.  CaU 
for  an  explanation  occasionally.  Don't  waste  time  on 
expl-anations,  when   they   are   so    well    known    as   to    be 

m  monotonoU'S  to  the  child.     WTien  that  is  done  no  wonder 

Uie  grows  dull. 

I        Let  him  make  and  solve  many  problems  of  his  own. 

PROBLEM ; 

Jones  bought  a  farm  for  $3625.    He  built  a  house 
on    it   for   $7500  and   a  stable    that   cost   $1240.     He 
Lpaid    $125    ULguiuuce   on   it   and   $85   for   taxes.    He 


■wishes  to 

sell  it  so  as  to  gain   $ 

he  get  t 

work: 

$3625  cost  of  farm 

1 

7600  cost  of  liouse 

1 

1240  cost  of  stable 

fc 

125  insurance 

^K 

88  taxes 

^m 

1700  gain 

$14,275  selling  price. 

Talk  on 

Above ; 

Lead  the  pupil  to  see  that  he  must  first  get  back 
all  of  the  money  he  has  spent  upon  it,  before  there 
cau  be  any  gain.  In  addition  to  all  that,  he  must  get 
$1,700. 

Use  some  familiar  illustrations  employing  small 
numbers,  if  he  has  difficulty  in  seeing  the  raason  of  it. 


lproblem: 

I        Add  twelve  thousand  forty-five,  six  hundred  ninety- 
eight,    twenty-fonr   thousand    eight    hundred    eighty- 
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seven,  sixty-three  thousand  four  hundred  forty-eight, 
nine  hundred  ninety,  one  thousand  five  hundred 
seventy-seven,  sixteen  hundred  two,  and  twenty  thou- 
sand nine. 


work: 

12045 
698 

24887 

63448 

990 

1577 

1602 
20009 

125,256 

Talk  on  Above : 

If  there  is  any  diflBculty  with  such  problems,  it  is 
because  the  pupil  does  not  know  how  to  read  and 
write  numbers.  The  only  way  to  get  rid  of  the  diflB- 
culty is  to  review  thoroughly  this  part  of  his  work. 

problem: 

What  is  the  distance  around  a  piece  of  land  that 
is  125  rods  on  the  north,  112  rods  on  the  east,  90 
rods  on  the  south,  and  116  rods  on  the  west  ? 


IVORK  : 


136  rods. 


126  rods  cm  N. 

112  rods  on  E. 

90  rods  on  S. 

116  rods  on  W. 

I 

443  rods  in  alL 

Re  mark:  —  Illostrate 
such  problems  at  first  as 
shown  here.     Give  others. 


90  rods. 


SUBTRACTION. 


NEATNESS. 


Great  care  should  be  taken  that  all  written  work 
I  done  neatly.  The  figures  should  be  neat,  as  well 
I  their  arrangement. 

The  work  in  arithmetic  furnishes  an  excellent 
place  to  cultivate  neatness.  Occasionally  exhibit  to 
the  pupils  a  piece  of  work  that  you  consider  a 
model. 

Sometimes  young  pupils  do  not  have  clear  ideas 
of  what  really  is  neat  work.  In  consequence  their 
effort  produces  the  opposite  of  what  you  want.      Dis- 

Eer  if  the  effort  was  earnest  and,  if  so,  suggest 
tfully,  what  changes  will  improve  it. 


SUBTRACTION. 


ALKi 

Tfie  preliniinary  primary  tvork  that  the  pupil  has 
done,  fits  him  to  go  on  with  hia  work  in.  subtraction, 
easily  and  naturally.  Remember  hia  work  here  is 
carried  on  in  connection  with  hia  work  in  the  other 
operations.  J^ot  all  of  any  one  at  once  but  a  little  of 
all  all  the  time. 

^a  he  learned  tJie  forty-five  facta  of  addition  that 
h*    might   become  expert  in    addition,  so   now   he  must 

■.m   tfie   combinations  in  subtraction   to   do    the  work 

II. 

■  the  next  page  are  the  combinations  on  which  he 

tuld  he  drilled  until  he  knows  them,  thoroughly, 

Let  him  know  what  you  ivant  by  illustrating  it  to 
•tn,  if  need  be.  After  that  tench  him,  to  name  the 
ifferenee  of  any  combination  on  sight. 
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COMBINATIONS   IN   SUBTRACTION. 

123456789       10 
1     -1     -1     -1     -1     -1     -1     -1     -1     -1 


23456789  10  11 

2  -2    -2     -2     -2     -2     -2    -2  -2  -2 

3  4       5       6        7        8        9        10  11  12 
3    -3    -3    -3    -3     -3     -3     -3  -3  -3 


4       5       6        7       8        9        10       11        12        13 
4    -4    -4    -4    -4     -4     -4      -4     -4     -4 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

5 

-5 

-5 

-5 

-5 

-  5 

-  5 

-  5 

-  5 

-  5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

6 

-6 

-6 

-6 

-  6 

-  6 

-  6 

-  6 

-  6 

-  6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

7 

-7 

-7 

-  7 

-  7 

-  7 

-  7 

-  7 

-  7 

-  7 

8       9       10       11       12       13       14       15       16       17 

8    -8    -8    -8    -8    -8    -8     -8     -8    -8 


9 

10 

11 

12 

13   14   15   16   17 

18 

9 

-  9 

-  9 

-  9 

-9  -9  -9  -9  -9 

-  9 

10 

11 

12 

13 

14   15  16  17  18  19 

20 

10 

-10 

-10 

-10  - 

-10-10  -10  -10  -10  -10 

-10 

SUBTRACTION, 


■7B 


The  differences  of  all   these  combinations  should 
fhe  learned  so  thoroughly  that  the   pupil  will   be  able 
to  name    the  difference  of  any  combination   on  sight. 
Thia  will  take  time,  but  it  is  time  well  spent. 

Use  devices  similar  to  those  used  in  the  drills  on 
tthe  addition  table. 

Give  many  problems  for  oral  work.     Let  the  pupil 
Imake  many  problems  and  give  the  difference  in  each 


■mai 
coa 


Unstrative  Problems : 

1.  If  1  pay  ^^  for  a  lead  pencil,  how  much  change 
should  I  get  from  a  dime  ? 

2.  John  is  18  years  old.  His  sister  is  10.  How 
nany  years  older  is  John ! 

If  you  pay  $16  for  a  suit  and  $8  for  an  over- 
'coat.  what  is  the  difference  in  their  cost? 

4.  We  drove  7  miles  ou  Saturday  and  12  on  Sun- 
day. How  many  miles  more  did  we  drive  on  Sunday 
■than  on  Saturday  ? 
k  NoTZ. — Teach  the  child  to  talk  the  first  one  in  B.ay  of  those 
pJTi:  — 
I  1.  A  dime  is  ten  cents.  I  should  get  10/^  leas  Af,  whicli 
^  2>  I  g^t  the  peDoit  and  eoough  money  to  make  in  all  lOy 
in  value.     Than  I  ehould  get  0/  in  chango. 

3.  I  should  get  the  diSerence  between  10/  and  4/,  which 
is  S/. 

When  the  pupil  learns  to  talk  these  oral  problems, 
do  not  waste  time  in  continuing  it.  Let  him  say  at 
once  to  such  problems  as  tbe  first:  — 

"  [  should  get  G**  change,"  That  is  all  there  is  to 
it.  The  above  sentence  shows  the  right  thought  proc- 
ess in  getting  the  result. 

Remember : 

Teach  the  pppil  to  think  at  once  the  figure  which  added 
to  the  leaser  nomber  ^ves  the  greater. 
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TERMS    DEFINED. 


3 


TALKt 

Be  in  no  hurry  to  teach  definitions  here  or  elsewhere 
in  arithmetic.  Lead  the  pupil  to  see  what  is  wanted 
and  when  he  becomes  familiar  with  it,  let  him  tell  you 
in  his  own  words  what  he  has  done.  If  you  can  better 
it,  do  so  by  suggesting  the  better  form,. 

Somewhere  in  the  work  in  subtraction  the  teacher 
will  teach  these  definitions;  perlvaps  not  as  given  here, 
but  in  a  way  equally  good  : 

Subtraction  is  the  process  of  taking  one  number 
from  another. 

It  is  evident  to  any  pupil  that  he  cannot  take 
cows  from  horses,  pena  from  pencils,  etc. 

The  names  of  the  numbers  in  a  subtraction  are : 

The  miuuentl,  which  is  the  greater  of  the  two 
numbers.  M 

The  subtrahend,  which  is  the  smaller  of  the  twfl 
numbers.  ■ 

The  romaiiider,  or  difference,  which  is  the 
number  left  when  the  subtraction  has  been  done. 


ILLUSTRATIVE      EXAMPLE: 

9  minueud 
-  7  subtrufiend 


2  difference  or  remainder. 


:rs      ■ 


WRITTEN    SUBTRACTION    OF    NUMBERS 
GREATER    THAN     10. 
Remember : 

Write  tlie  nnmbers  so  that  the  anita'  fLgureE  are  in  a  colamn, 
the  tens'  figures  in  a  colomu.  etc. 

example: 

What  is  the  difference  between  79  and 


WORK: 
79 


SUBTRACTION. 
EXPLANATION  : 

Beginning    with    the 


units'   figures,   the 
47    difEerence  between  9  and  2  is  7.     Write  the 
7   under   uaits.     The   difference    between    7 
^  tens  and  3  tens  is  4  tens.    Write  the  4  under  tens. 


ITHER  examples; 

49 

89 

39     35 

69 

-23 

-45 

-17    -31 

-13 

36 

44 

13     14 

67 

234 

764 

898 

6495 

-112 

-341 

-146 

-1382 

113 


433 


753 


5113 


Give  others  to  the  pupil  like  the  above,  until  he  is 
lamiliar  with  them.  As  soon  as  he  has  explained  a 
Sufficient  number  to  show  that  he  understands  the 
work,  let  him  simply  write  the  difference  without 
talk. 
Next  Step. 

The  next  step  is  to  teach  him  to  do  what  is 
commonly  called  "  borrowing."  It  is  best  not  to  call 
it  that.    Talk  it  as  shown  here. 

example: 

What  is  the  difference  between  91  and  28  ? 


191      EXPLANATION  : 
~  Since   we   cannot   take   8    units   from   1 

63  unit,  we  take  one  of  the  9  tens  and  change 
it  to  units.  This  i^lO  units.  10  units  added 
1  unit  are  11  units.  Now  we  can  take  8  units 
from  II  units  and  the  remainder  is  3.  Write  the  3 
onder  units. 
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Since  we  changed  1  ten  of  the  9  tens  to  units, 
there  is  but  8  tens  left.  2  tens  from  8  tens  leaves  6 
tens.    Write  the  6  under  tens. 


As  soon  as  the  child  gets  familiar  with  the  way 
the  work  is  done,  omit  the  talk  and  let  him  simply 
write  results. 


In  the  way  indicated  before,  explain  what  to  do 
when  there  are  three  or  more  figures  in  the  minuend 
and  the  subtrahend,  and  where  the  difficulty  occurs 
in  the  tens'  place,  or  any  other  than  units'.  He 
simply  takes  one  of  the  next  higher  order  and  changes 
it  to  the  order  he  is  considering,  then  proceeds  as  in 
the  one  explained  before. 

example: 

Find  the  difference  between  729  and  342. 

work: 

729    explanation: 

-342  When  you  get  to  the  tens'  place  you 

387    cannot  take  4  tens  from  2  tens.    Take  one 

of  the  7  hundreds  and  change  it  to  tens. 

This  gives   10  tens,  which  added  to  2  tens  makes  12 

tens.    Now  4  tens  from  12  tens  leaves  8  tens,  aud  3 

hundreds  from  6  hundreds  leaves  3  hundreds. 


OTHER  examples: 

634     2438 
-251    -1245 

3729 
-1816 

4524 
-1613 

383  1193  1913  2911 

Let  the  child  go  over  these  and  explain  how  each 
figure  of  the  remainders  was  obtained.  Then  let  him 
try  a  few  where  the  remainders  are  not  written.  Be 
careful  to  present  no  new  difficulty  here. 


SUBTRACTION. 


Uie   Minuend. 

What  is  the  difference  between  90  and  34  ? 

WORK: 

90     EXPLANATION:  ^ 

~_  You  cannot  take  5   nnits    from  0    units. 

56    Take  one  of  the  9  tens   and  change  it  to 
J.    This  makes   10  units.    4  units  from   10  units 

leaves   6   nnits.    Write  the  6.    3  tens    from   8    tens 

leaves  5  tens.    Write  the  5. 


I 


Additloual  Examples: 

1          80           30           405 

5406 

3042 

'        -25         -14         -132 

-1234 

-1422 

55  16  273  4173  1620 

Two  or  More  0*8   in   the    Minuend. 

Find  the  difference  between  4009  and  1327. 

WORK  : 

4009    explanation: 
-1337  When  he  gets  to  the  tens*  place  there 

are  0  tens   from  which  he  can  take  2. 

Neither  are  there  any  hundreds  from 
which  he  may  take  1  hundred  and  change  it  to  tens. 
So  he  crosses  to  the  4  thousands  and  takes  1  thou- 
sind.  He  changes  this  to  10  hundreds.  (Indicated  in 
ibe  parenthesis  above.)  Now  he  takes  1  of  these  10 
handreds  and  changes  it  to  tens.  Then  2  tens  from 
10  tens  leaves  8  tens.  3  hundreds  from  9  hundreds 
ieaveii  6  hundreds  and  1  thousand  from  3  thousands 
'"■aves  2  thousands. 


2683 


Addilioual   Examples  : 

L         5000             7005 

3005 

3007 

I      -3240           -1204 

-1624 

-1529 
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XAI^Ks 

Some  teachers  allow  pupils  to  indicate  at  first  the 
unit  of  a  higher  order  changed  to  the  one  below,  by 
writing  it  in  parentheses  a^s  shown  here: — 

4003  There  is  no  objection  to  this  plan  until 

—1329    the    pupil    is    familiar    with    the   process. 

Then  discard  it, 
Tea^h  to  pay   no   attention  -to    O's   that   may    occur 
at  the  left  of  the  subtraction, 

THE    COMPUTER'S    METHOD. 

XAI^Kt 

In  making  change,  the  method  below  is  nearly 
always  tused.  Computers  find  it  the  more  practical 
way.  It  gives  greater  rapidity  and  accuracy  than  the 
other  m^ethod. 

Many  of  the  best  teachers  use  it  alone  in  teaching 
subtraction. 

It  is  based  on  the  principle  that  the  sum,  of  the  re- 
mainder  and  subtrahend  equals  the  minuend. 

This  plan  is  called  '*  The  Austrian  Method "  by 
some. 

example: 

Find  the  difference  between  725  and  432. 

work: 

725    explanation: 

432  Let  the  pupil  imagine  he  is  adding  with 

^^3  the  sum  written  above.  He  inserts  the 
missing  figures  to  form  the  sum  as  he  works,  3,  9,  2. 
He  thinks  of  2  and  ^  as  5;  3  and  9  as  12^  5  and  2 
as  7.  He  may  talk  it  this  way :  3  and  ^,  5 ;  9  and 
5,  12;  3  and  4,  7.  , 

ANOTHER     example: 

73,426 
"  14,315 

59,111 


SDBTRAOTION. 


I 


explanation: 

5  and  1  are  6;   1  and   1  are  2;  3  and  1  are  4;  4 
and  9  are  13;  2  aad  5  are  7. 

Use  that  method  with  these  examples:  — 


43,936 
-17,345 


3034 
-145« 


7835 
-1504 


6343 
-1438 


Note. —  With  practice  the  pupil  will  come  to  prefer  i 
method  and  should  be  helped  in  its  use.  It  is  praotioal  u 
oondaoiTe  to  both  rapidity  and  accuracy. 


PROOFS    OF    SUBTRACTION. 


I  To  prove   a  subtraction    add  the   subtrahend  to  the 
mnder.    The    result   will    be    the   minuend,  if   the 
work  is  correct. 


example: 

PROOF 

L             435  minuend 
1          -173  subtrahend 

173 
353 

■  353  remainder.  435 

425  is  the  same  as  the  minuend,  hence  the  work 
is  correct. 

ANOTHER     proof: 

Take   the    remainder    from    the    tninuend.      If    the 
work  is  correct  the  subtrahend  will  be  left. 
If  in  the  last  example  given  we  write 
435 
L  -353 

Rre  get  173  which    is    the    subtrahend    used    above, 
tence  the  work  is  correct. 

NoTK.  — Either    proof    may    be    used.     Show    the    ohild    why 
Ibeve  two  proofe  are  true.     Use   small   Dumbera   to   do  this  lik* 
t,     lAter  use  larger  ones. 
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TALKi 

Again  impress  th^  importance  of  accuracy.  .A  wron^ 
result    in,    arithmetic   is    uforth    nothing   in    actual    lify 

Rem.ember  that  above  arithmetic  and  above  ever\ 
thing  else  the  object  of  yourself  and  the  teacher  is  ; 
Tnake  the  child  intelligent. 


PROBLEMS. 

PROBLEM : 

The  Missouri  river  is  4506  miles  long  and  tb 
Amazon  is  3994  miles.  How  many  miles  longer  is  thi 
Missouri  than  the  Amazon  ? 


4506  miles,  length  of  Mo. 
-  3994  miles,  length  of  Amazon 

5113  miles  difference. 
solution: 

The  Missouri  river  is  as  much  longer  than  the- 
Amazon  as  the  difference  in  their  lengths,  which  is 
512  miles. 

Talk  on  Above : 

If  the  pupil  has  trouble  in  knowing  what  to  do 
with  such  a  problem,  it  is  because  he  does  not  make 
use  of  his  previous  teaching.  Lead  him  to  see  what 
is  wanted  and  how  to  go  about  it,  by  using  a 
familiar  illustration.  Take  two  sticks,  one  16  inches 
in  length  and  the  other  30  inches.  Have  him  find 
the  difference  in  length. 

Give  other  illustrations,  if  needed.  Follow  this 
with  other  problems  similar  to  the  one  above. 


PROBLEM : 

The    greatest    depth    of    water    ever   measured 
29,400    feet.    The   highest   mountain    peak    is   Mom 


SUBTRACTION.  88 

Everest,  29,062  feet.  How  much  greater  is  the  dis- 
tance to  the  bottom  of  the  sea  than  to  the  top  of 
Mount  Everest  ? 

WORK  : 

129,400  feet     explanation: 
-  39.063  feet  r^^^^  distance  to  the  bottom  of  the 

338  feet,   sea  is  as  much  greater  than  the  dis- 
tance to   the  top  of  Mount  Everest 
: 


I  the  difference  in  the  distances^  which  is  33S  feet. 
~Talk  on  Above: 

In  such  problems  explain  to  the  pupil  that  the 
measurement    used    begins    at    sea    level. 

One  great  troable  in  the  solution  of  problems  is 
that  pupils  do  not  understand  the  conditions. 


I 


■problem  : 

From  Buffalo  to  Boston  by  rail  is  499  miles. 
From  Buffalo  to  Chicago  by  rail  is  539  miles.  How 
much  farther  is  it  from  Buffalo  to  Chicago  than  from 
Buffalo  to  Boston  ? 

WORK  : 

539  miles     SOLUTION  : 

499  miles  rpi^^  distance  from  Chicago  to  Buffalo 

40  miles,    is    as    much    farther    than    that    from 
Buffalo    to   Boston,   as    the    difference 
between  539  miles  and  499  miles,  which  is  40  miles. 

None. —  If  the  pupil  doss  not  readily  see  vrhat  to  do  with 
iQoh  problems,  illustrate  tbe  principle  by  the  use  of  abort  dis- 
tanoea  that  are  familiar  to  bim. 


PROBLEM ; 

I    bad  $4295   in   tbe   bank    and    drew   out    $1764. 
How  much  remained  in  the  bank  ? 
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work: 

•4295    solution: 

^i!?i         I  had  left  in  the  bank  the 
2531    between     $4295     and     $1764,    which    is 
$2531. 

Note. — Few  pupils  will  have  trouble  with  this  problem.  If 
there  be  any,  use  an  illustration  of  a  few  cents  in  place  of  the 
numbers  above. 

problem: 

In  1900  the  population  of  Illinois  was  4321,550 
and  that  of  Texas  was  3,048,710.  How  many  more 
people  were  there  in  Illinois  than  in  Texas? 

WORK  : 

4,821,550    SOLUTION  : 

^       *  There  were  as  many  more  people 

1,772,840  in  Illinois  as  the  difference  between 
4,821,550  and  3,048,710,  which  is  1,772,840. 

Note. —  If  there  is  any  trouble  here,  illustrate  by  taking 
the  number  of  pupils  in  two  rooms  of  your  school,  the  number 
of  people  in  two  well-known  families,  etc. 

PROBLEMS    INVOLVING    ADDITION    AND 

SUBTRACTION. 

problem: 

Gardner  went  into  business  with  $7000.  The  first 
year  he  earned  $925.  His  expenses  were,  $825  for 
rent  and  $732  for  living.  What  was  he  worth  at  the 
end  of  the  year  ? 

work: 

•7000    $  732 
925      325 


97925    $1057 
-1057 

•6868 


SUBTRACTION. 


Note.— Lead  the  pupil  to  see  that  at  the  end  of  the  year, 
bftd  be  apent  nothing,  he  would  have  |7000  +  $925, 

Next  lead  him  to  Gnd  what  the  total  expense  was;  {335+ 
$732  =  $1057.  Il  is  an  easy  matter  for  him  to  see  that  what 
Gardner  is  now  worth  ia  the  difference  between  $7925  and 
S1057,  which  ia  $6808. 

PROBLEM : 

A  bin   holds  925   bushels.    On   Sept.  20,  I  put  426 
bu.  of  wheat   into  it  and  on  Sept.   23,  325    bushels. 
How  much  more  will  it  hold  ? 
EXPLANATION  : 

1st  Query.  How  many  bu.  does  the  bin  hold  ? 

925. 
2d  Query.  How  many  bu.  are  in  it  now? 
425+325  =  750. 
^_    3d  Query.  How  much  more  will  it  hold  ? 
H         925  bu.-750  bu.=  175  bu. 

I 


'  a  series    of  queries  the  pupil 
steps   required  in  the  solution 


NuTK. —  This  illustrates  how  1 
ny  b«  led  to  see  the  Bucoessive 
t  a  problem. 

ROBLEM ; 

I  bought  a  horse  for  $170  and  a  carriage  for  $125. 
sold  both  for  $300.    Did   I  gain  or  lose,  and   how 
much  ? 

SOLUTION  : 

I    paid    for   the    horse    $170 
I  paid  for  the  carriage    $1:35 

L  I  paid  for  both    S296 

B    I  sold  both  for  $300,  bo  I  gained  $6. 


problem: 

I  paid  $2500  for  a  lot,  built  a  house  on  it  for 
$3750,  and  paid  $755  for  grading  the  lot.  I  sold  all 
for  $8000.    Did  I  gain  or  lose,  and  bow  much  ¥ 
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solution: 


The  lot  cost  $2500 
The  house  cost  3750 
The  grading  cost        7  55 

All  cost    97005 
I  gained  the  difference  between  the  selling  price 
and  the  cost  $7005=1995. 


:i 


EXERCISES    IN    ADDITION    AND    SUBTRACTION. 

The  following  tables  will  furnish  material  for 
much  drill  work  in  addition  and  subtraction.  A  few 
of  the  ways  in  which  they  may  be  used  are  sug- 
gested :  — 

1.  Find  the  areas  of  the  different  diviiioni. 

2.  Compare  the  different  divisions. 

3.  Compare  yonr  state  with  other  well-known  states.  Find 
how  much  larger  or  smaller  it  is  than  any  other  state  yon 
may  select. 

tables    for    problems    in   addition   and 

subtraction: 

North  Atlantic   States. 

Hame.  Area  in  sq.   miles. 

Maine 29,895 

New  Hampshire 9,005 

Vermont 9,135 

Massachusetts 8,040 

Rhode  Island 1,058 

Connecticut 4,845 

New  York 47,620 

New  Jersey 7,455 

Pennsylvania 44,985 

Total  


F 

f 
I 

ft 


SUBTRACTION. 


Soath   Atlantic    States. 

Hsffle,  Area  in  eq.  milu, 

Delaware 1,960 

Maryland 9,860 

Virginia 40,125 

W.  Virginia 24,645 

N.  Carolina 48.580 

S.  Carolina 30,170 

Georgia 68,980 

Florida 54,240 

Total 


Soathem  Central  States. 

HuDi6.  Area  in  iq.  milM. 

Kentucky 40,000 

Tennessee 41,750 

Alabama 51,540 

Mississippi 46,340 

Louisiana 45,420 

Texas 262,290 

Indian  Territory 31,000 

Oklahoma 38,830 

Arkansas 53,045 

Total 


Before  attempting  any  of  this  work  give  the  child 
an  idea  of  how  large  a  square  mile  is,  if  possible.  If 
he  lives  in  the  city,  use  as  many  blocks  in  the 
vicinity  of  his  home  as  will  make  a  square  mile, 
approximately.  In  the  country  some  well-known 
farm,  or  farms,  that  approximates  a  square  mile  in 
area  will  do. 


88  THE    ARITHMETIC    HELP. 


Northern  Central  States. 


Hame.  Area  in  sq. 

Ohio 40,760 

Indiana 36,910 

niinois 56,000 

Michigan 67,430 

Wisconsin 64,440 

Minnesota 79,205 

Iowa 55,475 

Missouri 68,735 

N.  Dakota 70,195 

S.  Dakota 76,850 

Nebraska 76,840 

Kansas 81,700 

Total 


Western  States   and  Territories. 

Hame.  Area  in  aq.  miles. 

Montana 39,159 

Wyoming 20,789 

Colorado 194,327 

N.  Mexico 119,565 

Arizona 40,440 

Utah 143,963 

Nevada 109,740 

Idaho 84,290 

Washington 66,880 

Oregon 94,560 

California 155,980 

Alaska 531,410 

Total 


I 

I 


MULTIPUCATION. 


MULTIPLICATION. 


•Multiplication  is  a  short  process  of  finding  the 
sum  when  the  addends  are  equal. 

When  this  sum  has  heen  found  in  the  short  way 
it  is  called  the  product. 

The  number  representing  the  addends  is  called  the 
multiplicand. 

The  number  showing  how  many  addends  is  called 
the  multiplier. 

TALKi 

Some  teachers  may  find  fault  with  these  definitions. 
yet  the  above  seeni'S  to  be  a  logical,  and  easily  under- 
stood, sequence  of  the  child's  previous  ivorh.  He  comes 
to  look  at  it  this  way  naturally.  He  is  not  frightened 
by  the  bugaboo  that  he  has  come  to  a  place  where  he  is 
to  begin  a  new  and  difficult  part  of  arithmetio. 

Pay  no  attention  to  definitions  until  they  are  needed. 
Let  him  enter  on  the  worh  here  outlined  in  as  inform^ 


If  the  early  number  work  has  been  done  properly, 
the  pupil  will  be  pleased  with  this  way  of  finding  the 
sum  when  the  numbers  are  alike,  and  will  not  think  it 
difficult. 

Give  many  problems  with  small  nurribers  until  he  is 
thoroughly  familiar  with  the  idea. 

A  thorough  knowledge  of  the  multiplication  tables  is 
absolutely  necessary.  They  must  be  memorized  to  do 
good  work  in  arithmetic,  from-  now  on. 

Watch  for  the  parts  of  the  tables  that  the  children 
httue  troubl-e  with  and  em.phasize  those  parts  by  extra 
drill. 

Vary  these  drills.  Don't  let  them,  get  monotonous; 
but  drill !   drill  I   drill  t 

The  suggestions  given  here  as  to  drill  work  are  but 
few  of  what  may  be  used. 
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DRILLS.                                         1 

Draw  a   diagram   like  this   one  and  let  the  pnpi 
fill  ill  the  squares  with  the  proper  products.    Fix  a 
.ime  limit.    Have  results  put  in  quickly. 

1 

1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

3 

4 

28 

6 

6 

7 

42 

8 

9 

10 

II 

44 

12 

108 

L 

J 

1 

^^M 

^^M 

^^H 

^^M 

^^H 

■ 

MULTIPLICATION.                                 01       ^M 

The  drill 

below  is  very  good  and  effective,  if  a      H 

rapid    answering    exercise    is    made    of    it.    Products       ^M 

should  be  given  at  once.                                                         H 

rT^G 

)^      hi     r^     ml 

(8)  V^ 

^0       "-^    L^    >^   ■ 

(roj     / 

2^      N 

/            I 

P-©  H— 

6 

t^l 

V^       / 

1 

\             1 

(2)  /-■ 

h)       ^   a^    Y^    ■ 

^(1 

)w       \T}     \7]      |<o|    1 

To  vary  it 

use  squares. 

I 

4X  1  =4 

Make  diagrams  like 
these,  and  let  the  pu- 
pils fill  them  in. 

In  this  work  it  is 
not  intended  that  the 

7X1=7 

1 

4X2  =  8 

7X2  =  14 

4X3=  12 

7X3  =  21 

■ 

pupil   should   at   first 

^B 

learn  "his  tables"  in 

H 

order,    the    2'8    first, 

Bl 

then  the  3's,  then  the 

II 

4's,  etc.     He  remem- 

■ | 

bers  many  of  the  facts 

■i 

of  multiplication  from 

nl 

his  primary  work  in 

HI 

number.    These  drills 

^1 

are   to   complete    and 

WH 

fix  firmly  in   the  pu- 

K 

pil's   mind    the   com- 

■ 

pleted    multiplication 

tables. 

ta 

^^^ 

1 

^^ 

1 
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The  arithmetics  are  full  of  devices  that  may  be 
used  with  profit  in  this  connection.  The  teacher's 
own  ingenuity  will  suggest  others. 

Let  the  pupils  suggest  some  of  these  devices. 

To  Show   That    Multiplication   Is    Only  a   Short 

Way  of  Adding. 

Examine  some  examples  like  this  one: — 

226  X  4. 

This  means  that  we  are  to  find  what  number  is 
equal  to  225  taken  four  times.    By  addition  we  have: 

226 
226 
226 
226 


900 

By  the  short  way  we  write  it  in  this  form: — 

226 

X4 


900 

The  pupil  at  once  sees  that  this  means  much  less 
writing,  for  if  he  were  to  try  to  find  what  number 
equals  225  taken  one  hundred  times,  he  would  first 
have  to  write  225  one  hundred  times  in  a  column 
and  then  add.    That  would  take  too  long. 

Bxplain  the  Short  Way  to  Him  as  Below: 

226 

X4 


900 

4  times  5  ones  =  20  ones;  20  ones  =  2  tens  and  no 
ones;  write  0  to  show  no  ones. 

4  times  2  tens  =  8  tens ;  8  tens  and  the  2  tens 
from  the  20  ones  =  10  tens ;  10  tens  =  1  hundred  and 
0  tens;  vnite  0  to  show  no  tens. 
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^V  4  times  2  hundreds  =  8  hundreds  ;  8  hundreds  and 
^Kl  handred  =  9  hundreds. 

Now  we  have  written  900  which  is  the  same 
number  we  had  from  adding  the  long  way. 

From  this  the  pupil  sees  that  multiplying  is  merely 

r  repeating  a  number  a  ceHain  number  of  times,  and  finding 
the  sum. 
TALKt 
Save  tJie  pupil  find  the  product  in  several  cases  like 
ttc  one  given.  Aak  him  to  find  the  sum  of  SB5,  14^, 
346,  and  SS6  in  the  short  way.  He  sees  that  it  cannot 
be  done. 

Bemember : 

1.  Use  the  abort  way  of  a4dinff  only  when   the   ntunben   to 

■be  Added  are  alike. 
2.  Use  the  long  way  when  the  namben  are  not  alike. 
Teach  him  that  instead  of  calling  the  short  way 
addition  we  call  it  multiplication. 

He  now  sees  wherein  they  are  alike,  and  where 
different,  and  will  have  little  trouble. 

Ask  him  which  way  he  would  use,  and  what  he 
would  call  it  iu  each  of  these  cases,  and  why:  — 

1.  Find  the  sum  of  124,  24,  163,  aild  75. 

2.  Find  the  sum  of  75,  75,  75,  and  75. 

Take  others.  Let  him  make  some  and  tell  which 
way  he  would  use. 

When  it  becomes  necessary  to  teach  technical 
terms  have  the  pupil  — 

Bemember : 

The  DDiDber  repeated  is  the  Multiplicand. 

The  number  that  shows  how  many  time*  the  mnltipUoand  is 
repeated  ii  the  HnltipUer. 

The  nnmber  that  shows  the  result  of  the  mnltiplioation  is 
the  Piodoot. 


I 
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ILLUSTRATION  OF  THE  NAMES  USED: 

7  multiplicand 
X5  multiplier 

35  product. 

Let  the  pupil  write  examples  and  name  the  parts 
until  he  is  familiar  with  them. 


NO    CARRYING    NECESSARY. 

Give    many    examples   and    problems   where    no 
"carrying"  is  necessary. 

LONG     way: 

42  multiplicand 
X2  multiplier 

2X2  dnits     4 
2X4  tens    80 


8  tens  +  4  units  =  84  product. 

SHORT   way: 

42  multiplicand 
X  2  multiplier 

84  product. 

EXPLANATION     OF    SHORT     WAY: 

2X2  units  =  4  units.    Write  the  4. 
2X4  tens   =  8  tens.    Write  the  8. 
Product   84. 


CARRYING    NECESSARY. 

He  has  become  familiar  with  the  process  where 
no  "  carrying "  is  necessary.  Now  he  is  ready  for  ex- 
amples and  problems  in  which  it  is  necessary  to 
"  carry." 


MULTIPLICATION. 

LONG  way:  short  way: 

85  multiplicand  85 

X  5  multiplier  x  5 

35  I  partial  425 

400  ( products 

435  product. 
explanation: 

5  =<  5  ones  =  25  ones ;  25  ones  =  2  tens  and  5  ones. 
Write  the  5  ones ;  carry  the  2  tens. 

6X8  tens  =  40   tens ;   40  tens  and   2   tens  are  42 
tens ;  42  tens  =  4  hundreds  and  2  tens.    Write. 
The  product  is  425. 

SHORT    AND     PRACTICAL     EXPLANATION: 

5  X  5  =  25 ;  write  6,  carry  2. 
5X8  =  40;  40  +  2  =  42;  write  42. 
Product  is  426. 


WHERE   THE    MULTIPLIER    IS    GREATER   THAN 
TEN. 

LONG     way:  SHORT     WAY: 

43  42 

X  23  X  23 

3X43  =  136  126 

20  X  43  =  840  84 

33X43=966  966 

Bemember : 

1.  Always  place  the  right-hand  fignre  of  each  partial  prod- 
not  nnder  the  figure  yon  multiply  hy. 

8.  Add  the  partial  piodncte  for  the  complete  prodoot. 

EXAMPLE: 

612  X  402  =  ? 
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LONG  way: 

SHORT  way: 

612 

612 

X402 

X402 

1224  1224 

OOO  2448 

2448  ^^^^^^ 

246,024 


246,024 

EXPLANATION     OF    SHORT    WAY: 

It  is  not  necessary  to  multiply  by  the  0.  Keep  in 
mind  that  the  first  figure  of  each  partial  product 
should  be  written  directly  under  the  figure  multiplied  by. 

That  saves  the  work  of  writing  the  row  of  O's. 

TO  MULTIPLY  BY  ANY  NUMBER. 

example: 

27  X  20  =  ? 

LONG  way:         short  way: 

27  27        27 

X  20  X  20   or   X  20 


OO  540        540 

54 


540 

NoTX. —  Do  not  have  the  pupil  use  the  long  way  at  all.     It 
is  put  here  merely  for  explanation. 

Merely  write  the  0  and  multiply  by  2.    Do  not 
maltiply  through  by  0. 

LONG   way:  short   way: 

625  625      625 

X200  X200  or   x  200 


000         125,000    125,000 
OOO 
1250 

125,000 


^^^Kf                   UTTLTTPUCATION. 

n 

^B^      LONG    way: 

SHORT    WAY: 

■ 

H                             500 

125 

H                     250O 

X  500 

1 

62,500 

H                   lOOO 

^                   500 

^^^^1 

1                   63,500 

^1 

Teach  the  pupil  i 

now  that  he  may  writ*  the 

nnm^^^H 

bera  without  reference  as  to  which  is  the  true 

multi-        ^1 

plicaud  or  multiplier.     This  may  shorten  his  work.              ^| 

In  the  preceding 

example  the  work  is  made  sim-        ^M 

pie  and  short  by  reversing  the  relation,  as  shown   by        ■ 

the  short  way. 

^1 

Use   many  illustrations  to  show   that  this 

makes         H 

no  difference  in  the 

product. 

■ 

It  makes   the  work   practical   and,  after   a 

pupil         H 

nnderstands    the    reason,    practical    work     is 

what         ■ 

counts. 

M 

^m                 PROOFS 

IN    MULTIPLICATION. 

I 

^Bthe  multiplication:           the  proof: 

H 

K 

as 

^^^^H 

^K                X25 

X42 

,^^^^M 

^1                 210 

ao 

^^^^M 

H 

lOO 

^^^^M 

^1                lOSO 

1050 

^^1 

^1                   123 

475 

^^^1 

^B              X47S 

xias 

^^^H 

^H                   615 

1425 

^^^H 

^H 

950 

^^^^^1 

^f               492 

475 

^^^H 

^^               88,425 

S8,4S5 

^^^^1 

i.L-f 

^ 
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The  proof  consists  merely  in  reversing  the  posi- 
tions of  the  multiplicand  and  multiplier,  and  perform- 
ing the  multiplication  in  the  usual  way.  If  the 
product  is  the  same  in  both  cases  the  work  is  cor- 
rect. 


PROBLEMS  IN  MULTIPLICATION. 
TALKt 

The  child's  early  work  in,  numbers  has  taught  Him 
how  to  find  the  cost  of  a  number  of  things  when  hs 
has  the  cost  of  one. 

So  in  his  work  with  measures,  he  has  learned  to 
find  the  number  of  small  units  in  any  number  of 
larger  units  by  multiplying,  though  perhaps  he  did 
it  without  calling  it  multiplication. 

Many  facts  similar  to  these  have  been  made  fam.iliar 
to  him  in  his  work  with  small  numbers.  When  he 
comes  to  deal  with  problems  involving  large  numbers 
he  may  be  confused.  At  least  some  children  will  be. 
All  do  not  grasp  ideas  equally  well  at  the  same  stage 
of  the  work.  Tlten,  too,  pupils  are  not  equally  bright 
every  day. 

Simple  problems  should  be  given  the  pupil  through- 
out his  work  on  any  of  the  operations.  Large  numbers 
may  be  used  as  he  gets  familiar  with  their  use  in  ex- 
amples. 

For  pupils  who  have  difficulty  with  problems  in 
Tnultiplication,  the  following  pages  are  included,  TJte 
simple,  oral  ones  at  first,  with  solutions,  may  be  valu- 
able for  the  slower  pupils.  All  m-ay  be  benefited  by  the 
solutions  to  the  written  problemis  given  here. 

Impress  that  where  the  cost  of  Ofie  of  anything  is 
given,  to  find  the  cost  of  many  of  the  same,  multiply^^ 
Explain  why,  frequently  or  until  aU  understand, 

Note. —  In  this  book  the   term    bxamplk  embraces  any  woik  J 

merely  indicated,  as,  =,  etc.     When    a    concrete    quel*] 

■'  4+2  +  6  ^        ■ 

tion  for  computation  is  asked  it  is  termed  a  fboblkh. 


MULTIPLICATION. 


ORAL    PROBLEMS. 

problem: 

Yesterday  I    bought    a    pencil    for    3?".     To-day    I 

want  5  more.  What  will  they  coat  me  ? 

SOLUTIONS  : 

1.  Three  pencils  will  cost  me  3  times  h^  =  15/. 

2.  They  will  cost  me  3  x  5^  =  15/. 

Note.— Either  one  is  good. 


PROBLEM : 

I  buy  a  book  for  30j^.    What  will  three  more  of 
the  same  kind  cost  me? 

SOLUTION  : 

They  will  cost  me  3  x  soff  =  W. 

WORK: 

X3 
~90/ 


PROBLEM: 

In   one  week   there   are  7  days.    How  many  days 
in  4  weeks  ? 

solution: 

In  4  weeks  there  are  4x7  days  =  28  days. 


PROBLEM : 

How  many  days  in  9  weeks ! 
solution  : 

There  are  9  x  7  days  =  63  days. 
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PROBLE 

I  have  7  marbles.    John  has  5  times  as  many. 
How  many  has  John  ? 

r 

SOLUTION  : 

He  has  5x7  marbles  =  85  marbles. 


problem: 

What  is  the  cost  of  20  sheep  at  $6  each  ? 

solution  : 

They  cost  20  x  $6  =  $120. 

WORK  : 

$6 
X20 


$120 


WRITTEN    PROBLEMS. 

PROBLEM : 

Find  the  cost  of  85  chickens  @  40/. 

solution: 

They  cost  85  x  40/  =  $34. 

work: 

$.40  85 

X  85  X  $.40 

$34.00  $34.00 


probuEm: 

What  is  the  cost  of  45  A.  of  land  @  $35  ? 

solution: 

45  acres  will  cost  45  x  $35  =  $1575. 


MULTIPLICATION. 

WORK; 
»35 
X  46 

IT? 
140 

•1575 


PROBLEM: 

Whut  will  Jones  pay  for  640  A.  of  land  @  $34 1 

SOLUTION  ; 

He  will  pay  640  x  $34  =  $21,760. 
work: 
S34 
X640 


1360 
204 


problem: 

What   is  the    yield  from    187  A.,  if   the   average 
yield  is  17  bushels? 

NoTB. —  Such  problema  as  this  often  give  diffioultj  beoause  the 
child  does  not   uodeistand   the   mesmug.     Be  careful  to  ezplaio 


all  such. 


SOLUTION  : 

The  yield  will  be  187x17  bu.=  3179  bn. 

WORK  : 
187 
xn  bn. 
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problem: 

The  area  of  Belgiam  is  11,373  square  miles.  It 
has  551  people  to  the  square  mile.  How  many  peo- 
ple in  Belgium? 

solution: 

There  are  11,373  x  551  people  =  6,266,523  people. 


work: 

11,373 
X551 


11373 
56865 
56865 

6,S66,523 


551 

551 

551 

551 

NoTB. —  If  there  is  trouble  here  lead  ap 
to  an  understanding  of  it  as  before.  How 
many  people  to  2  square  miles  ?  8  square 
miles  ? 

It  may  be  illustrated  to  the  pupils  in 
this  way :  — 

Let  each  square   represent  a  square   mile. 

Find  how  many  people  on  4 
square  miles,  eto. 

Devices  like  this  at  this 
time  should  not  be  necessary. 
If  they  are,  use  them. 


Explain  how  the  result 
in  such  a  problem  is  only  ap- 
proximately the  population  of 
Belgium. 


problem: 

From  Albany  to  Buffalo  is  297  miles.  It  takes  158 
tons  of  steel  rails  to  lay  one  mile  of  track.  How 
many  tons  of  rails  will  it  take  to  lay  a  track  from 
one  city  to  the  other? 

SOLUTION  : 

It  will  take  297  times  158  tons  =  46,926  tons. 


work: 

158  tons 
X397 

1106 
1423 
316 


Note. —  If  there  is  trouble  with  prob- 
lems like  this  aak  such  questiooa  as,  "How 
manj  tons  will  it  take  to  laj  2  miles  of 
tracks  ?  3  miles  F"  In  a  moment  the  pupil 
will  see. 


46,926  tons 

TALK  I 

Tliese  few  problerns  merely  suggest  the  plan  to  be 
followed.  Dort't  tell  the  pupil  when,  you  can,  lead  him 
to  see  for  himself. 

To  feel  that  he  has  made  a  discovery  by  the  use  of 
a  few  judicious  questions  gives  him  more  confidence 
than  if  you  tell  him  every  word  he  is  to  say. 

It  helps   his    mind    training.      That    is    the  essential 


DIVISION. 


rALKi 

Tht  child   begins  division   naturally  and  easily.     He 
that  it   is  only   the    inverse   of  multiplication.     He 
\aws  that  2  times  4  snakes  8,  and  then    8  divided  by 
'   9  erpials  4>  comes  as  a  matter  of  course. 

Da  not  enter  into  the  work  of  division  formally,  as 
then  the  child  looks  for  something  new  and  therefore 
difficult,  when  it  is  not  at  all  difficult  if  he  under- 
sta-nds  multiplication. 

Division  is  more  troublesome  than  either  addition  or 
subtraction.  T/te  reason  for  this  is  because  there  are 
three  distinct  uses  of  division.  These  uses  are  explained 
h^re.  There  is  nothing  gained  in  confusing  the  pupil 
with  them  if  he  does  not  need  them-  in  his  school  work. 
Partition  is  a  term  that  need  not  be  used  with  the 
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chUd  at  all.     Teach  the  way  to  find  ike  eqital  parts  of 
a  number  arid  Bay  no  more  about  it. 

The  teacher  who  teaches  pa.rtition  as  partition  to  the 
pupil  has  missed  something  in  pedagogical  training. 


THE    THREE    USES    OF    DIVISION. 
FIRST     USE    EXPLAI  NED;  (Partition.) 

What  is  i  of  24  cents  ? 

Here  24  cents  is  the  sum  of  money  to  be  divid 
It  is  to  be  divided  by  4.     The  result  shows  the  sme\ 
of  each  part ; — 

Number  of  etqual  parts    4)24/  money  to  be  divided 
6/  size  of  each  part. 

SECOND    USE    explained:   (Division  by  Measurement.) 

How  many  times  is  8  cents  contained  in  32  cents? 

Here  32  cents  is  the  sum  of  money  to  be  divided. 
The  size  of  each  part  is  8  cents,  and  the  result  gives -i 
the  number  of  equal  parts. 

Size  of  eaoh  part     8/)  32^  money  to  be  divided 
4     number  of  equal  ports. 

THIRD     USE     explained:     (Ratio   Idea,) 

There  are  36  acres  in  one  lot  and  9  acres  iikl 
another.  The  first  lot  is  how  many  times  as  large| 
as  the  secoud  1 

From  division  we  know  that  36  acres  contains  1 
acres  4  times.    Then  36  acres  is  4  times  as  large 
9  acres ;  or,  36  acres  is  to  9  acres  as  4  acres  is  to  '. 
acre. 

Note. —  This  on  the  mtio  idea  leaves  the  impreeaion  that  the 
other  work  does  not  embniop  the  ratio  principle.  Any  com- 
parison of  numbers  embraces  the  ratio  idea.  More  is  eud  of 
this  under  the  head  of  Ratio  and  Proportion. 


FACTS    ABOUT    DIVISION. 
f  VAI.K1 

The  child  will  realize  the  facts  given  below  early  in 
\  his  work  in  division. 

Don't  confuse  Kim  by  loading  him  with  all  this  at 
\  onct.     Se  must  get  it  gradually. 

In  Generjil: 

The  nomber  divided  ifl  the  dividend. 
The  number  we  divide  by  is  the  divisor 
The  result  of  dividing  is  the  quotient. 

The  number   sometimes  left   over   after   dividing   is   the   re- 
mainder. 
I       If  you  wish  to  give  exact  definitions  for  dividend, 
■  divisor,   and   quotient,   as   used   in   each  of  the   three 
uses  of  division,  allow  those  made  by  the  pupil. 

The    pupil     may    notice     the    problem    and    work 
given  under  the  explanation  of  the  Second  t'.'-v  0/  D'l- 
.  vision.     Here  the  — 

I        Divisor  is  the  number  that  shows  the  site  of  each  part. 
Dividend  is  the  number  to  be  divided 

Quotient  ia  the  number  that  shows  the  number  of  equal 
parts. 

You  will  see  that  the  above  definitions  are  more 
definite  than  the  general  ones  given  before.  There- 
fore, they  may  be  more  satisfactory  to  you. 

You  might  have  the  child  define  the  terms  used 
in  the  third  kind  of  division  (Ratio)  in  the  same 
manner.  This  will  be  later,  when  definitions  become 
valuable  to  him. 

Tfalngs  to  Notice : 

L  When  the  quotient  shows  the  nnmber  of  times,  or  number 
ef  equal  parts,  it  has  no  name. 

n.  When  the  divisor  has  no  name,  the  quotient  and  divi- 
\  dead  have  the  same  name. 


^B  dead  have 
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m.  When   the   divisor   and   dividend   have  the   same  ns 
the  quotient  has  no  name. 

IV.  The  remainder  is  always  like  the  dividend. 
Note. —  Many  problems  slioutd  be  given  to  bring  out  the  above 
Proceed  slowly.     Review  frequently. 


facts. 


,  bow  many  hats  can  I  buy  for  $40) 


PROBLEM 

I  have  15  apples  to  distribute  among  5  boys.    How 
many  shall  I  give  each  boy  ? 
work: 

Number  of  equal  parts     5)15     apples  to  be  divided 

3     apples.     Size    of    each   part,, 
or  what  each  boy  gets. 
SOLUTION  : 

If  15  apples  are  to  be  divided  among  5  boys,  each 
boy  will  get  1  fifth  of  15  apples,  or  3  apples. 

PROBLEM : 

At  $4  . 

WORK  : 

Size  of  each  part     $4)  $40     to  be  divided 

10     number  of  equal  parts,  or  nuni' 
ber  of  hats. 

soLurro  n  : 

I  can  buy  as  many  hats  as  $4  is  contained  times 
in  $40,  which  is  10.    1  can  buy  10  hats  for  $40- 

Ways    of   Expressing    Division : 

(1)  36  -^  9  is  a  very  common  way  and  is  usually 
read,  "36  divided  by  9." 

(2)  V  is  another  common  method  and  is  read, 
"36  divided  by  9,"  "The  ratio  of  36  to  9,"  or  "86 
ninths." 

(3)  36:9  is  the  ratio  method  of  expression  and  is 
read,  "The  ratio  of  36  to  9,"  or  "36  is  to  9." 

(4)  J   of   36   is   usually   read.  "One-ninth  of 
This  ia  the  fractional  method  of  expressing  division. 


(5)  The  sign  I 
Thus    5)10 
'2.  2 


used  to  iudicate  division, 
the    same    as    10  +  5  =  2, 


( 


DIVISION     DRILLS. 
XAI.KI 

well  to  use  drills  of  different  kinds  to  help  fix 
the  facts  of  the  division  table  in  mind.  At  no  time,  at 
this  stage,  are  you  swre  that  the  pupil  remembers  from 
■one  day  to  the  next. 

Diagram  drills  are  given  here  as  suggestive  of  what 
jnay  be  made  use  of.  Use  other  numbers  in  order  to 
•■£et   drill  on  the  ivliole  division  table. 

Be  sore   to  make   the   drill 
work  brisk  and  of  short  dura- 
tion. 
The  Dbill: 

The  teacher  points  to 
any  of  the  uiinibera  in 
the  small  squares  and  the 
child  answers  simply  the 
quotient  number.  Skip 
about  rapidly.  Draw  the 
same  diagram  on  the 
blackboard  and  frequently 
change  the  fraction  in  the  center  square. 


The  Dbhj,: 

Allow  no  "thinking 
out"  of  results.  The  child 
should  have  the  table  at 
his  tongue's  end. 

Change  center  fraction 
repeatedly. 

The  supreme  test  of  bis 

mental  activity  is  to  think 

^nickly  and  tell  correctly. 
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For  the  Pupil  to  Do: 

1.  Count  by  5's  trora  100  to  25. 

2.  Count  by  7's  from  63  to  49. 

3.  Count  by  8's  from  16  to  72. 

4.  Count  by  2's  from  36  to  2. 

6.  6X4=?        7x8=!        5x$4=?        3^8=? 

6.  8X9=?        6X$4=?      9X3=!  9X7=! 

7.  Make  a  problem  in  division  with  a  remainder. 
Write  it  and  show  that  the  remainder  is  like  the 
dividend. 

8.  Make  a  problem  showing  the  divisor  without  i 
name.  , 

9.  Make  one  showing  the  quotient  without  a  name. 
10.  Tell  the  quotients   quickly: 

63     96     70     35     81     96     72 


7 

8'    7' 

6  '    9  '  12  ' 

8' 

46*   5 

132*12 

22*11 

63*   7 

64*   8 

81*   9 

ISO  *  10 

84*12 

18*   2 

77*   7 

144*12 

120  *  12 

100*10 

24*   3 

72*   9 

121  *  11 

108*   9 
A 

24+8 

120*10 
The  Drill. 

16*   6 

nr^^M 

-^ 

Use   this  drill   in 

same  manner  as  those 
shown  before.  It  is  given 
a  place  in  order  to  illus- 
trate another  design  that 
the  teacher  may  use. 

The  usual  method  of 
using  such  drills  may  be 
varied  by  pointing  to  any 
number  in  the  small  tri- 
angles, asking  the  pupil 
to  name  the  quotients  for  all  the  numbers  involved  in 
the  drill,  moving  either  to  the  right  or  left.  Change 
the  center  number  each  time.  ~ 


1 

r 

DIVISION. 

lOS 

1 

8-4-8=1 

To  the  Teacher : 

Draw  oblongs  like 
these  and  have  the  pupil 
fill  in  with  the  division 
table    for  any  number 
you  may  suggest. 

After  the  work   has 
been   written   in   this 
way  by  the  pupil,  have 
him    make    other   ob- 
longs   showing    these 
same  facts  in  the  frac- 
tional form.    Thus  : — 
i  of  8  -  1, 
i  of  16  =  2, 
J  of  24  -  a,  etc. 
The  idea  is  to  repeat 
the  division  table  over 
and  over  again, but  such 
repetitions  should  be  of 
a  pleasing  nature  to  the 
child. 

12^12  =  1 

16-8  =  2 

24^12  =  2 

24  ^  8  =  3 

36^12  =  3 

1 

When  the 
done  mentall; 

In  short  c 
the  left  of  a 
dividend. 

example: 

Divide  84 

L 

SHORT     DIVISION. 

divisor  is  less  than  12,  t 
,  and  the  process  is  called 
ivision  the  divisor  should 
18  dividend  and  the  quoti 

by  7. 

WORK  : 

7)84 

12  quotient. 

he  division   ia 
short  division 

be  written  to 
ent  below  the 
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SOLUTION  : 

(1)  8  tens  divided  by  7  is  1,  and  1  remaining. 
/  Write  the  1  below  the  8. 

(2)  The  remainder  1  is  tens,  1  ten  or  10  units  +  1 
units  =  14  units. 

(3)  14  +  7  =  2.    Write  the  2  below. 

(4)  Quotient  =  12. 

SHORT    SOLUTION  : 

(  To  be  ased  when  the  process  is  anderstood.) 

(1)  8  divided  by  7  is  1.    Write  the  1.    One  over. 

(2)  14  divided  by  7  is  2.  .  Quotient  12, 

What  to  Do  with  a  Remainder: 

Divide  185  by  6. 

WORK  : 

6)185 

80  quotient,  80f  exact  quotient. 
5  remainder. 
solution: 

(1)  1  is  smaller  than  6,  so  we  will  use  18. 

(2)  18  -*-  6  =  3.    Write  the  3  below  the  8. 

(3)  5  is  smaller  than  6,  so  6  is  not  contained  in 
it.    To  show  this,  write  0  below  the  5. 

(4)  The  remainder  is  5.    Quotient  is  30. 

(5)  Exact  quotient  is  30f.  Write  the  remainder 
over  the  divisor.  The  exact  quotient  is  read,  "Thirty 
and  five-sixths." 

SHORT    WORK    AND    SOLUTION: 

(To  be  used  only  after  the  process  is  anderstood.) 

work: 
6)185 

80|  quotient. 
solution: 

(1)  6  in  18,  3  times.    Write  the  3  below  the  8. 

(2)  6  in  5,  0  times.    Write  the  0. 

(3)  Quotient  30f . 


PARTIAL    DIVIDENDS. 


LONG    DIVISION. 
rALKi 

Long  division  is  nothing  more  or  leas  than  short  divi- 
sion, only  t}te  products  are  written,  instead  of  carried 
in  the  head. 

Easy  examples  sJtould  be  given  at  the  beginning  and 
then  ntore  difficult  ones  as  the  child  overcomea  t)ve  various 
difftcu.  Ities. 

A  very  sensible  way  is  to  give  a  series  of  problems 
embracing  one  kind  of  difficulty.  Continue  these  prob- 
lems until  that  difficulty  is  conquered.  If  you  be^n 
with  any  kind  of  problem-,  you  may  have  several  things 
to    explain    at    the    outset.     Therefore,  systematize    and 

rrk  out  each  difficulty  with  plenty  of  exercises  before 
tblemiS  involving  any  otfter  difficulty  are  used. 
Perhaps  the  pupil  will  need  some   help  in  seeing 
h<w   much   of   the    dividend    he   should   use   in   each 
division. 

Some  of  the  best  instructors  use  the  following  to 
lead  up  to  an  undei-standing  of  this: — 

t.  Etegin  long  division  by  using  25  as  the  divisor. 
Ask  questions  like  these  ^ — How  many  times  is  25 
contained  in  100?  in  99?  in  97?  in  85?  in  79?  in  105? 
in  122!  in  200?  in  195?  in  187?  in  205?  in  220? 

Change  and  divide  by  24  ;  by  23 ;  by  26 ;  by  27,  etc. 

The  idea  ia  to  have  the  child  think  of  24,  23,  26,  27,  etc., 
Lil  being  2S  (about). 

2.  Divide  using  50  as  the  divisor. 
Change  and  divide  by  49 ;  by  42 ;  by  60  ;  by  70,  etc. 
Have  the  child  think  of  49.  42,  60,  70,  etc.,  ai  60. 

3.  Proceed  using  100  in  a  similar  manner. 
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Practice   Examples  for  Bcginiiern  iu  Long* 
Division. 

1.  625  *  25  =?  4.     626  +  28  =? 

2.  1275  ^  25  =?         5.  1275  ^  26  =? 
8.  7225  +  25  -?  6.  7225  ^  20  =? 


1.  6260  +  60=? 

2.  14750  +  50=? 


6250  +  60  ^ 
14750  +  46  = 


THE    THREE     DfFFICULTIES     IN     LONG     DIVISION. 

1.  When  the  partial  dividend  contains  one  more  figure  than  I 
the  dlvlBor. 

i.  When  the  trial  quotient  figure    is   not  the   tme   quotient  \ 

3.  When  the  quotient  contains  O's. 

How   to   Overcome   the   First  Difficulty. 

A  great   number  of  examples   like  the   following 
should   be  given   and   this   tirst   difficulty   thoroughly 


overcome,  before  examples 
culty  are  taken  up  at  all. 
Divide  345  by  23. 

WORK  : 


embracing  the  next  diffl-  , 


Here  the  partial  dividend,  115,  contains  on*  J 
)  figure  than  the  divisor  23. 


EXPLANATION  : 

There   is   difficulty   in    telling  exactly  how   many  1 
times  23  is  contained  in  115. 
HOW   TO    DO    it: 

Take  the  left-hand  figure  of  the  divisor  and  find'J 
how  many  times  it  is  contained  in  the  first  twaj 
figures  on  the  left  of  the  partial  dividend,  11. 

The  2  is  contained  iu  11  about  five  times.  ThenJ 
we  say  that  23  is  contained  in  115  five  times.    Multi'j 


i 


"ply   onfc  and  it  is  found  to   be  correct.      This  is  the 
.  way  to  find  the  trial  quotient  figure. 

I  Hence,  to  Find  the  Trial  Quotient  Figure  : 

Sivide  the  first  or  the  first  two  flgtirea  on  the  left  of  the 
partial  diTidend  by  the  left-hand  figure  of  the  divisor,  and  so 
oiatiaaa. 

r  To  the    Teacher  : 

1  In  all  problems  given  under  the  first  difficulty,  the 
[trial  quotient  figure  should  be  the  true  quotient 
figure. 

How  to   Overcome   the  Second  Difficulty  : 

Divide  342  by  26. 
iW  O  R  K  : 

1« 

26)342 

25  Here    the   trial    quotient    figure,  4,    ia    not  the 

true  quotient    figure. 

104 
EXPLANATION  : 

2  is  contained  in  8  four  times  and  naturally  the 
pupil  would  write  4  as  the  quotient  figure.  But  after 
multiplying,  4  is  found  to  be  too  large,  which  means 
that  the  trial  quotient  figure  is  not  the  true  quotient 
figure. 

kTHE    TRIAL     QUOTIENT     FIGURE: 
1.    When    the    remainder    is    smaller   than  the    di- 
Tisor,  the  trial  quotient  figure  is   the  true   quotient 
figure. 

2.  If  the  remainder  is  larger  than  the  divisor,  the 
trial  qootient  figure  is  too  small. 

3.  If  it  is  impossible  to  subtract,  because  the  num- 
.  her  to  be  subtracted  ia  too  large,  the  trial  quotient 

ure  ia  too  large. 
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26)842 

26  Here  the '  remainder,  4,  is  smaller  than    the 

divisor  26,  so  the  trial    quotient   figure  8  is  the 


82 

ng      true  quotient  figure. 


1« 


Here  the  remainder,  30,  is   larger  than  the  ^  oR 

divisor  26,  so  the  trial  quotient  figure,  2,  is  too  

small.  '2 

62 
80 

1* 


9R  Here  the  number  to  be  subtracted,  104,  is  too 
large.     The  trial  quotient  figure  is  too  large. 


82 

104 


If  the  right-hand  figure  of  the  divisor  is  large, 
the  trial  quotient  figure  should  be  estimated  smaller 
than  it  apparently  should  be  at  sight. 

Have  the  child  show  that  in  the  above  example  if 
the  divisor  were  29,  instead  of  26,  the  true  quotient 
figure  would  be  less  than  3;  also,  if  the  divisor  be  20, 
instead  of  26,  the  true  quotient  figure  would  be  4. 
Have  the  pupils  explain  and  give  reasons. 

How  to  Overcome  the  Third  Difficulty. 

Divide  4896  by  48. 

work: 

102 

48)4896      Here  the  quotient,  102,  contains  a  0. 
48 

96" 
96 


DIVISION. 


UB 


I 


XPLANATION : 

Everything  proceeds  all  right  until  after  the  first 
subtraction.  There  is  no  remainder.  Bring  down  the 
9  but  the  child  sees  that  48  is  not  contained  in  it 
e%'en  once.  Tell  the  child  to  write  a  0  in  the  quo- 
tient to  show  that  the  divisor  is  contained  no  times, 
land  fhen  hrhtg  down  an  additimial  figure. 

If,  after  bringing  down  the  additional  figure,  the 
divisor  still  remains  larger  than  the  partial  dividend, 
write  another  0  in  the  quotient  and  bring  down 
another  figure. 

WritlDg  the  Quotient : 

The  quotient  in  long  divi.sion  may  be  written 
either  at  the  right  or  above  the  dividend. 

Both  methods  have  merit,  therefore  both  ways  are 
shown  in  the  following  example:  — 

example: 


Becond  Hetliod. 
14)2372(169i^ 
14 


97 

84 

Tis 

126 


Dirido  2872  by  14 

Pint  Method. 

169,l!f 

14)2372 

14 

97 

84 

182      quotient  = 

126 

6  remainder. 

quotieot  =  189^, 


FULL  explanation: 

14  ia  contained  in  23  hundreds  1  (hundred)  time 
and  9  hundreds  remaining.  Write  1  in  the  hundreds' 
place  in  the  quotient. 

9  hundreds  or  90  tens  +  7  tens  -  97  tens.  14  is 
contained  in  97  tens  6  (tens)  times,  and  13  t«ns  re- 
maining.  Write  the  6  in  the  tens'  place  in  the  quotient. 
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13  tens  or  180  units  +  2  units  =  132  units.  14  is 
contained  in  132  units  9  (units)  times  and  6  units  re- 
maining.   Write  the  9  in  the  units'  place. 

Write  the  remainder  6  over  the  divisor  14  to  show 
that  it  is  still  to  be  divided.  Reduce  -^  to  lowest 
terms,  ^.    Quotient  169^. 

SHORT  explanation: 

(To  be  used  when  process  is  understood.) 

23  -^  14  =  1  and  a  remainder. 
1  X  14  =  14.  23  -  14  =  9. 

Bring  down  the  7. 

97  ■*-  14  =  6.        6  X  14  =  84.        97  -  84  =  13. 

Bring  down  the  2. 

132  ■*-  14  =  9.        9  X  14  =  126.      132  -  126  =  6. 

Quotient  169,  remainder  6. 
Complete  quotient  169^. 

One  place  where  the  old  way  of  writing  the  quotient 
to  the  right  of  the  dividend  seems  advisable  is  in 
cases  like  the  following,  where  it  saves  the  rewriting 
of  numbers: — 

example: 

47  X  64  +  28  =  ? 

work: 

47 
64 


188 
282 


28)8008(180^ 
28 


70 
69 

"Is 

When  the  Divisor  Ends  in  One  or  More  O's. 

The  child  should  see  that  in  dividing  a  number 
by  ten,  he  is  simply  finding  the  number  of  tens  in 
that  number. 


DIVISION. 


1]^ 


ses  +  10  =  ? 

Here  the  pupil  will  see  at  a  glance  that  365  ba^ 
36  tens  and  5  units. 

To  dhide  by  ten. 

Strike  off  the  niiitt  as  a  remainder. 

Divide  523  by  100. 

We  see  that  there  are  5  hundreds  in  523,  with  2 
tens  and  3  units  as  a  remainder.     Thus, 

To  divide  by  one  hundred, 

Strike  off  the  tens  and  unita  aa  a  remainder. 

If  we  wish  to  divide  by  200,  we  strike  off  the  tens 
and  units,  and  divide  by  2 ;  by  300,  strike  off  the  tens 
and  units,  and  divide  by  3,  etc. 

example: 

Divide  4752  by  300. 
WORK  : 

15|n  quotient. 


252  remainder. 


NoTS. — The  remainder  ia  the 
lumber  remaining  after  the  di- 
'iaioa, plus  the  part  atruok  off'. 


example: 

L Divide  239,608  by  18,000. 
work: 
13-i¥<ft^  quotient. 
1  o\i\i<J)  SdtJUUD 


69 
54 


fieOS  remainder. 
Remember : 

mten  the  divisor  ends  in  one  or  more  O's  :  — 
1.  Cat  off  the  O'b  on  the  ri^ht  of  the  divisor. 
S.   Cut  off  the  same  number  of  figures  on  the  right  of  the 
dividend. 

I  what  remains  of  the  dividend  by  what  remains  of 
I  divisor. 
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PROOFS    IN    DIVISION. 

THE     BEST    way: 

The  best  way  to  prove  work  in  division  is  to  mul- 
tiply tlie  quotient  by  the  divisor  and  add  the  remain- 
der, if  there  is  one. 

The  result  will  equal  the  dividend  if  the  work  is 
correct. 

example: 

Divide  600,181  by  987. 

work:  proof: 

640fH  640 

987)600181  987 

S622  4480 

8798  1920 

8748  5760 


501  599680 

501 


600181 


PROBLEMS    IN    DIVISION. 

TJie  early  worh  has  taught  the  child  to  know  that 
when  the  cost  of  a  number  of  articles  is  given,  to  find 
the  cost  of  one,  he  should  divide. 

He  has  learned  in  his  measure  work  that  to  reduce 
a  num^ber  of  one  denom,ination  to  a  higher  denom^ina- 
tion,  he  should  divide. 

He  has  learned  many  other  important  facts  that  he 
may  apply  to  problems  with  large  numbers*  He  has 
had  problem  work  in  connection  with  learning  the 
operation  of  division,  and  now  that  he  understands  the 
operation  in  all  its  phases,  his  practice  should  include 
practical  problems  that  develop  reasoning  power. 

The  succeeding  problems  are  merely  suggestive.  Any 
text-book   on   arithmetic   will   supply    many    more  for 
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prnciice    and   solution.      The  solutions  given  here  are 
a}so  merely  suggestive. 

In   the    explanations   of  problems  do    not   make  the 
child   a   phonograph.      If  he    understands    one   way    of 

talking  a  problem  better  than  another,  let   him,  use  his 
own,  BO  long  as  it  is  logical  and  i 


Oral  Problems. 

PROBLEM : 

A  grocer  charged   me  60/  for  a  dozen  cocoanuts. 

What  was  the  cost  of  each? 

solution: 

One  Way. — The  cost  of  one  was  tV  of  60/,  or  5/, 
Another  Way. —  Oue  cost   as   many  cents  as  12  is 

contained  times  in  60,  which  is  5. 

Note. —  The  first  solution  is  shorter  and  more  logical. 


1 


PROBLEM : 

I  earn  $3  a  day.     How  long  will  it  take  to  earn 

$24? 

SOLUTION  : 

1.  It  will  take  as  many  days  as  3  is  contained  times 
in  24,  or  8. 

2.  It  will  take  as  many  days  as  the  ratio  of  $24 
to  $3,  which  is  8. 

Note. —  Either  of  the  above  is  eatisfaotoiy. 


problem: 

I  wish  to  cut  a  piece  of  twine  64  inches  long  into 
8  equal  pieces.    How  long  will  each  piece  be  ? 

SOLUTION  : 

Each  piece  will  be  J  of  64  inches,  or  8  inches. 
work: 
8)64  in. 
8  in. 
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To  the  Teacher: 

When  the  child  is  dealing  with  numbers  so  small 
that  he  can  make  the  computations  without  writing 
the  work,  have  him  do  so. 

After  he  understands  the  work  for  each  kind  of 
problem,  let  him  give  the  oral  solution. 


problem:    (Written  or  oral.) 

A  lot  contains  440  square  rods.  One  side  is  22 
rods  long.    What  is  the  length  of  the  other  side  ? 

work: 

22)440 

20 
solution: 

The  other  side  is  as  many  rods  long  as  22  is  con- 
tained times  in  440,  or  20. 

Note. —  Such  work  should  be  written  in  the  short  division 
form.  Here  it  is  not  necess&ry  with  young  children  to  explain 
the  philosophy  of  omitting  to  name  the  dividend  and  divisor  in 
the  work  and  solution. 

When  the  pupil  is  older  it  can  be  done  without  a  waste  of 
time.     Find  the  explanation  under  Surface  Measures, 

Written   Problems. 

PROBLEM : 

My  farm  of  120  acres  yields  2340  bushels  of  oats. 
What  is  the  average  yield  per  acre  ? 

solution: 

First  Way—  The  average        work: 

yield  is  as  many  bushels  as  lOj 

120  is  contained  times   in  12Q)284H 

2340,  or  l^  bushels.  _ 

Second  Way. —  The  aver-  114 

age   yield   is   rk  of    2340  ]^ 

bushels,  or  19^  bushels.  A  "  i 


^^HHp^^H 

121        H 

B       There  are  5280  feet  in  a  mile.  (Remember.)    Mount        1 
Everest,  the  highest  peak  in  the  world,  is  29,062  feet        1 
high.    How  many  miles  high  is  it  ?                                        | 

solution: 

It  is  as  many  miles  high 
as   5280   feet   is   contained 
times  in  29,062  feet,  which     ■ 
is  5,  and  2662  feet  remain- 
ing, or  nearly  5^  miles. 

work: 

5 

2640 
26B2 

problem: 

A  farmer  sold    his   oats    for 
ceived    $639.36.    If   he   had    80 
what  was  the  average  yield  per 

32/  a  bushel  and  re- 
A.    in    hia   oat   field, 
acre? 

SOLUTION  : 

He  sold  as  many  bu.  as  32^ 

is  contained  times  in 

$639.86.  or  1998. 

The  average  yield  was  as  many  bushels  as  80  is 
coDtained  times  in  1998,  or  25  (nearly). 
work: 

1998  2*K. 

80)1998 
160 


32 

31? 
288 

31S 

288 

256 
266 


320 


PROBLEM: 

In   North   Dakota  a   rancher    bought  2400    A.   of 
land  for  $64,800.    What  wa^  the  price  per  acre ) 
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solution:  work: 

The  price  per  acre  was  ^^ 

as  many  dollars  as  2400  is  24fle-)  6|8e& 

contained  times  in  64,800,  — 

or  27.  168 

168 


To  the  Teacher: 

In  problems  like  the  following,  where  two  opera- 
tions in  division  are  involved,  it  may  be  necessary  to 
help  out  with  questions.  The  first  thing  to  find  is 
the  number  of  bushels.  That  found,  the  rest  of  the 
problem  is  simple. 

Help  the  pupil  to  see  that  the  problem  is  just  two 
simple  problems  in  division  combined.  Let  him  make 
and  work  others  like  it. 


problem : 

In  one  day  in  1902  there  were  32,670  bushels  of 
wheat  received  at  Chicago.  The  average  car  holds 
about  330  bu.  of  wheat,  and  about  40  wheat  cars 
make  a  train.  How  many  cars  were  needed  to  bring 
the  wheat  to  Chicago  ?    How  many  trains  ? 

SOLUTION  : 

It  took  as  many  cars  as  330 'is  contained  times  in 
82,670,  or  99. 

It  took  as  many  trains  as  40  is  contained  times  in 
99,  or  2,  and  19  cars  on  a  third  train. 

work: 

99  40)99 

88)ai)8267(i  21L 


297 


40 


297 
297 


PROBLEM : 

When  the   last  census  was  taken  (1900),   Massa- 
chusetts had  a  population  of  2,805,346.    The  area  of 


that  state  is  8040  sq.  miles, 
it  to  the  square  mile  ? 


las 


How  many   people  had 


348iJB 


solution: 

It  had  as  many  people 
to  the  square  mile  as  8040 
is  contained  times  in  2,805,- 
346,  or  34SJH8- 


804(1)280584$, 
2412 


7174 
6482 


7426 


PROBLEM : 

How  many  bushels  in  2792  quarts  ? 
WORK  : 

87i 
SOLUTrON:  32)2792 

There  are  as  many  bnsh-  ^56 

els  as  32  is  contaiued  times  232 

in  2792,  or  87i.  224 


=  1 


PROBLEM : 

How  many  square  feet  in  324,619  square  inches  f 
WORK  : 

22S4i*A 


144)324^19 

288 

solution: 

866 

There  are  as  many  square 

288 

feet  as  H4  is  contained  times 

781 

in  824,619,  or  2264 -(Vi. 

720 

619 

576 

124  THE    ARITHMETIC    HELP. 

problem: 

The  area  of  Lake  Superior  is  81,200  square  miles. 
The  area  of  Connecticut  is  4990  square  miles.  Lake 
Superior  is  how  many  times  as  large  as  Connecticut? 

WORK  : 

solution:  6Hf 

It  is  as  many  times  as  499^)8120^ 
large  as  4990  is  contained  2994 

times  in  31,200,  or  6Hf.  — 


MISCELLANEOUS     PROBLEMS. 

Inyolving  the  Fundamental  Operations. 
PROBLEM : 

Two  trains  travel  at  the  rate  of  25  miles  and  30 
miles  an  hour,  respectively.  If  I  make  a  trip  of  900 
miles,  how  many  hours  do  I  save  by  taking  the  fast 
train? 

SOLUTION  : 

The  fast  train  travels  900  miles  in  as  many  hours 
as  30  is  contained  times  in  900,  or  30. 

The  slow  train  travels  900  miles  in  as  many 
hours  as  25  is  contained  times  in  900,  or  36.  ; 

I  save  the  difference  between  36  hours  7  and  30 
hours,  or  6  hours. 

INDICATED  WORK  : 

900  +  80  =  80 

900  H-  25  =  86 

86-80=  6. 


problem: 

A  merchant  has  a  stock  of  goods  that  cost  him 
$5000.  He  wishes  to  sell  it  at  a  gain  of  $10  on  each 
$100  of  cost.    What  will  his  whole  gain  be? 
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laOLuTlON: 

In  $5000  there  are  as  many  times  $100  as  100  is 
I  contained  in  5000,  or  50. 

If  on  $100  he  gains  $10.  on  50  times  $100  he 
J  gains  50  X 110,  or  $500. 

INDICATED  WORK  : 

$5000-^  $100  =  50 
50x$10    =$500. 


f-  PROBLEM: 

Four  men  have  between  them  $8640.  The  first  has 
$2600,  the  second  has  $1865,  the  third  has  $2749. 
How  much  has  the  fourth? 

t  SOLUTION  : 

The  first  three  have  the  sum  of  $2600,  $1865,  and 
t$2749.  or  $7214.  The  fourth  has  the  difference  be- 
Etween  $8640  and  $7214,  or  $1426. 


work: 

neoo 

$8640 

1865 

7214 

!74S 

«1426 

J7214 

fPROBLEM : 

If  264  be  taken   from  the  difference  of  two  nnm- 
|l>ers,  186  remains.     If  the  smaller  number  is  296,  what 
liB  the  larger? 
Isolution: 

The  difference  of  the  two  numbers  is  264+186=450. 
ISince  the  smaller  number  is  296  and  the  difference  is 
|450,  the  larger  number  is  296+460.  or  746. 

WORK  : 

264+186  =  450 

450+296  =  746. 
Note. — When  the  pupil  understands  the  why  in  such  a  prob- 
lem, the  work   may  be  done  in  the  shortest  way,— add  the  three 
nnmbera. 
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PROBLEM : 

I  sell  my  house  and  lot  for  $14,200.  I  get  in  ex- 
change a  farm  worth  $6000,  cash  $3750,  and  take  a 
note  for  the  rest.    What  is  the  face  of  the  note? 

NoTB. —  By  the  fac^  of  a  note,  the  sum  for  which  it  is  drawn 
is  meant. 

solution: 

The  sum  of  the  cash  and  farm  value  is  $6000+13750, 
or  $9750. 

The  note  must  be  drawn  for  the  difference  between 
$14,200  and  $9750,  or  $4450. 


problem: 

Two  ocean  steamers  are  2600  miles  apart.  They 
travel  toward  each  other,  one  at  the  rate  of  300 
miles  a  day,  the  other  at  the  rate  of  325  miles.  Hoy^ 
many  miles  will  they  be  apart  in  4  days  ? 

solution: 

In  one  day  they  travel  toward  each  other  300 
miles +  325  miles,  or  625  miles. 

In  4  days  they  travel  4  x  625  miles,  or  2500  miles. 
They  are  then  apart  the  difference  between  2600  miles 
and  2500  miles,  or  100  miles. 

Note. —  Work  is  indioated  in  solution. 


PROBLEM : 

Light  travels  at  the  rate  of  186,000  miles  a  second. 
The  sun  is  about  92,000,000  miles  away.  How  long 
does  it  take  the  light  to  reach  us  ? 

SOLUTION  : 

It  takes  the  light  as  many  seconds  as  186,000  is 
contained  times  in  92,000,000,  which  is  494f|  seconds, 
or  8  min.  14f|  sec. 


DIVISION. 
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t 


problem: 

The  longer  sides  of  a  rectangular  field  are  80  rods 
each.  The  shorter  are  40  rods  each.  What  is  the 
diBtauce  arouDd  the  field  ? 

SOLUTION  : 

There  are  2  sides  of  80  rods  each -160  rods. 

There  are  2  sides  of  40  rods  each  =  SO  rods. 

The  length  of  the  four  sides  =  160  rods  +  80  rods  = 
240  rods. 

1  mile  "  160  rods.  240  rods  =  as  many  miles  as  160 
is  contained  times  in  240,  or  1^. 


A     diagram     like 

SOltXtl 

this  will  make   such 

problems   clear    to 

£ 

dall    pupils.     Bright 

1 

pupils   need   no   dia- 

gram. 

so  roiti 

problem: 

IPH 
1  hought  80  A.  of  land  at  $35  an  acre.    Two  years 
later  I  sold  it  all  for  $3200.    What  was  my  gain  per 
acre  ? 
6C 
lai 
CO! 
Td 


solution: 

The  selling  price  of  one  acre  equals  as  many  dol- 
\  lars  as  80  is  contained  times  in  3200,  or  40. 

I  gain  on  each  acre  the  difference  between  the 
[  cost  and  selling  price,  or  $40-$35,  which  equals  $5. 

I  To  the   Teacher: 

Many  of  these  problems  admit  of  other  forms  of 
solution  equally  good.  If  a  pupil  works  one  of  them 
himself,  give  him  credit.  These  are  merely  sug- 
,  gestive. 


Diiii't  siifie  originality. 


U8 
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problem:  ■ 

If    40    men   can   build   a  fence   in   30  days,  hovM 

many  days  will  it  take  100  men  to  build  the  saniM 

fence  1  ■ 

solution:  I 

roil  ~  t  1 

It  will  not  take  100  men  as  long  as  40  men.  It  ] 
will  take  only  f  as  long.  I 

I  of  30  days  =  12  days.  I 

Hence,  it  will  take  100  men  12  days  to  build  the! 
same  fence.  J 

problem:  I 

Mr.  Brown  was  mixing  4  grades  of  coffee  while  XH 
was  in  his  store  this  morning.    He  had  some  worth 
31   cents  per  pound,  some  19  cents,  some  40  cents, 
some  42  cents.     He  used  equal  quantities  of  each  kind. 
He  wants  to  make  a  profit  of  6  cents  on  each  pound^ 
of  the  mixture.    How  will  he  sell  it  per  pound  ? 

SOLUTION : 

A  4-Ib.  mixture  is  worth  31  +  19  +  40  +  42,  or  133] 
cents.  One  pound  of  the  mixture  is  worth  }  of  133 1 
cents,  or  33  cents.  To  make  a  profit  of  6  cents  on^ 
a  pound,  be  must  sell  it  for  33  +  6,  or  89  cents. 

SHORT    review: 

1.  What  is  the    difference  between    addition   an^ 
multiplication  ? 

2.  What  is  an  addend  1    a  sum  ? 

3.  Give  two  ways  of  proving  an  addition. 

4.  Name  the  difficulties  you  have  found  in  loiij 
division. 

6.  The  remainder  always  has  what  name  ? 

6.  Define  what  you  mean  by  divisor,  dividend,  quo- 
tient, remainder,  short  division,  long  division, 

7.  How  can  you  tell  when  a  quotient  flgnre  ■_ 
too   large  ?    too  small  ?    right  ? 
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DEFINITIONS. 


THB  pupil  should  be  made  to  feel  that  he  has  accepted 
nothing  without  a  clear  and  demonstrative  reason,  to 
the  entire  exclusion  of  authority,  tradition,  prejudice  or  self- 
interest.  —  Bain. 


In  education  the  process  of  self-development  should 
be  encouraged  to  the  uttermost.  Children  should  be  led 
to  make  their  own  investigations,  and  to  draw  their  own 
inferences.  They  should  be  told  as  little  as  possible,  and 
induced  to  discover  as  much  as  possible.  .  .  .  Any  piece 
of  knowledge  which  the  pupil  has  himself  acquired,  any 
problem  which  he  has  himself  solved,  becomes  by  virtue  of 
the  conquest  much  more  thoroughly  his  than  it  could  else 
be.  — Spknckb,  ^^  Education.^^ 


(180) 


FACTORING. 


TAI.Kt 

Pupils  should  learn  to  factor  numbers  readily  if  they 
are  to  become  expert  in  the  operations  of  arithmetic. 
This  knowledge  is  very  essential  in  finding  the  Greatest 
Common  Divisor  and  Least  Common  Multiple;  also  in 
fractions,  percentage  and  its  applications,  and  in  tlie  work 
in  ratio  and  proportion. 

Give  the  children  a  thorough  knowledge  of  factoring 
and  they  will  perform  many  of  the  problems  they  are 
given  without  the  use  of  pencil. 

Have   them   memorixe   the  factors  of  the   numbers  to 
one  hundred  that  they  meet  most  frequently. 

It  should  be  part  of  their  stock  in  trade. 


The  factoi*H  of  a  number  are  the  numbers  which, 
when  multiplied  together,  equal  that  number. 

The  factors  of  9  are  3  and  3,  because  3  ><  3  ~  9. 

A  factor  of  a  number,  then,  is  a  divisor  of  the 
number.  2  is  a  factor  of  10,  since  it  is  a  divisor  of 
10.  Because  we  can  divide  any  number  by  itself  and 
1  or  unity,  we  seldom  mention  them  as  factors. 

Factoring:  a  number  is  separating  it  into  its 
factors. 

Some  numbers,  like  3,  5, 11,  etc.,  can  only  he  divided  I 
by  themselves  and  unity.  As  they  cannot  otherwise  > 
be  factored,  we  call  them  prime  numbers. 

Those  nambers  that  can  be  factored,  like  6,  10,  18, 
t,  etc.,  are  called   composite  nnmbera.    The^   tt£«  1 
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called  so  from  the   fact  that  they  are  thought  of 
composed  of  other  numbers  multiplied  together. 

An  exact  divisor  of  a  number  is  one  that  is  con* 
tained   in  it   an  exact  number  of  times,  with  i 
mainder. 

3  is  an  exact  divisor  of  18,  since  3  is  contained  in 
18  exactly  six  times. 

An  even  number  is  one  that  is  exactly  divisible 
by  2. 

4,  6,  8, 10, 12,  etc.,  are  even  numbers.  All  numbers 
that  end  in  2,  4,  6,  8,  or  0  are  even. 

An  odd  number  is  one  that  ia  not  exactly  divisible 
by  2,  as  1,  3,  5,  7,  9,  etc. 

All  numbers  that  end  in  1,  3,  5,  1,  or  9  are  odd. 
*nd  that  means  that  they  cannot  be  divided  by  2  oi 
any  multiple  of  2. 

Teach  the  child  to  always  recognize,  at  a  glance, 
an  even  or  odd  number.    Ask  him  how  he  knows. 

Any  number  that  ia  a  prime  number  is  a  prtm^ 
factor. 

5  and  2  are  factors   of  10   and  because  they 
prime  numbers  they  are  also  prime  factors. 

Likewise,  factors  that  are  composite   numbers 
composite  factors. 

6  and  4  are  composite  factors  of  24,  and  tbey  are 
composite  numbers. 

PRIME    FACTORS. 

24  =  2x2x2x3 

36  ^2x2x3x3 

28  =  2  X  2  X  7 
The   prime   factors  of  24  are  three   twos  and 
three ;  of  36,  two  twos  and  two  threes;  and  of  28, 1 
twos  and  one  seven. 


FACTORING. 


U> 


I 


It  is  wrong   to  say  that  the  prime  factors  of  24 
are   2  times   2   times   2   times   3,  as   many   do.    Ac- 
curacy in  statement  means  much,  and  carelessness  is 
i  never  more  out  of  place  than  in  arithmetic. 

40  =  5  X  8*^         I      ^*"  "'  *"**'"  °^  ***•  *"*'  °*^ 
A(\  =  9  X  i  X  '\     (allof  them  are  prime  Actors. 

40  =  2x2^2x5{      ^  ''"'  ^^^^  ""^y  '^^^  "^  "' 
prime  &ctori. 

Show  the  child  that  while  many  numbers  have 
I  two  or  more  seta  of  factors,  there  is  only  one  set  of 
i  prime  factors. 

24  =  2X2X2X8 
27  =  3  X  3  X  3 

25  =  5  X  5 

In  factoring  numbers  many  times  we  find  the 
■ame  factor  in  two  or  more  of  them.  The  factor  3 
IB  found  in  24,  also  in  27.  Then  3  is  a  common 
fiustor  of  24  and  27. 

When  we  find  no  factor  common  to  two  or  more 
nnmbers,  we  say  the  factors  are  prime  to  each 
other.  The  factors  of  27  and  25  are  prime  to  each 
other. 

Are  the  factors  of  25  and  24  prime  to  each  other? 

FACTORING    SMALL    NUMBERS. 

Small  numbers  are  factored  by  inspection. 

The  child  should  be  drilled  until  he  ca7t  name  a 
prime  factor  of  any  small  number  that  may  be  named. 

Give  him  the  number  14.  He  sees  at  a  glance 
that  a  prime  factor  of  14  is  2. 

Give  him  the  number  185.  He  does  not  see  with- 
out drill  that  5  is  a  prime  factor,  also  3. 

The  thing  to  do  is  to  drill  on  the  principles  given 
here,  that  the  child  may  quickly  tell  if  a  prime 
factor  is  2,  3.  5,  7,  etc. 
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How  to  Tell  One  Prime  Factor  of  a  Number : 

1.  One  factor  is  2,  if  the  number  ends  in  0,  2,  4,  6,  8, 

2.  One  factor  is  3,  if  3  is  a  factor  of  the  sum  of 
the  digits. 

3.  One  factor  is  5,  if  the  number  ends  in  0  or  5. 

4.  One  factor  is  7,  if  the  difference  between  the 
sum  of  the  odd  periods  and  the  sum  of  the  even  peri- 
ods is  divisible  by  7. 

Note. —  It  requires  about  as  muoli  time  to  apply  this  last  test 
u  it  does  to  divide  by  7,  so  it  is  ueldom  used.  The  others  are 
pnotioal. 

FACTORING    LARGE    NUMBERS. 

There  are  two  ways  of  factoring  large  numberSj 
both  of  them  being  used. 


FIRST  WAY. 
RVLEt 

Find  the  compoBite  factors 
flnt  aad  then  the  prime  fac- 
tor! of  tha  oomposite  oaes. 

WoBK : 
240  =  12      X      20 


2X2X3X2X2X5 

240=2x2X2X2x3X6. 


SECOND  WAY. 
RVLEi 

Divide  the  given  nosiber 
by  prime  numbers. 
Woek: 

2)240 
2)120 
2)m 
2)m 
3)15 
5 
240  =  2X2X2x2x3x5. 


Thliig:a  for  the  Child  to  Do : 

1.  Name  the  six  factors  of  24. 

2.  Is  there  any  prime  number  larger  than  2  that  is 
not  an  odd  number? 

8.  Find  all  the  prime  numbers  from  3  to  63. 
4,  Name  all  the  composite  numbers  from  28  to 
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Prime    Nmnbera    from    1    to    1000. 

[UsB  This  Table  for  Rkfbrbnck.] 
PRIME    NUMBER    TABLE. 


■7 

i» 

1S9 

233 

337 

430 

567 

663 

769 

883 

I  ^ 

61 

149 

230 

347 

443 

663 

660 

773 

887 

1 ' 

67 

161 

241 

349 

440 

569 

061 

787 

907 

1  ° 

71 

157 

251 

353 

467 

671 

673 

797 

Oil 

1 '' 

73 

163 

257 

359 

461 

677 

677 

809 

010 

■ii 

79 

167 

203 

367 

463 

687 

683 

811 

020 

Il3 

83 

173 

269 

373 

467 

693 

691 

821 

037 

Wn 

89 

no 

271 

379 

470 

699 

701 

823 

041 

19 

07 

181 

277 

383 

487 

601 

709 

827 

047 

2S 

101 

191 

281 

3S9 

401 

607 

719 

829 

963 

■    29 

103 

193 

283 

397 

400 

613 

727 

839 

967 

im 

107 

107 

203 

401 

503 

617 

733 

853 

971 

I  87 

109 

109 

307 

409 

609 

610 

739 

857 

977 

1" 

113 

311 

311 

410 

621 

631 

743 

859 

983 

P.3 

127 

223 

313 

421 

623 

611 

751 

863 

991 

47 

131 

227 

317 

431 

541 

643 

767 

877 

997 

53 

137 

220 

331 

433 

547 

647 

781 

881 

1 

GR 

EAT 

EST 

CO 

MMC 

}N    C 

3IVIS 

OR. 

h 


PRESENT     IN     THIS     WAY: 

What  number  will  exactly  divide  12  and  18? 
iChfld)  2. 

2  is  then  a  divisor  of  12  and  of  18.  It  is  a 
tommoH  divisor  of  12  and  18.  We  also  say  it  is  a 
common  factor  of  12  and  IS. 

Is    2   the  only  common    divisor  of    12    and    18 1 
■hild)   No,  3   and  6  are  also  common  divisors  of   12 
18. 
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What  is  the  Greatest  Common  Divisor  of  IS' 

1.8?  (Child)  6. 

Who  can  tell  what  is  meant  by  the  Greatest  Com-  J 

mon  Divisor  of  two  or  more  numbers? 
Name  two  common  divisors  of  10  and  i 
What  is  the  Greatest  Common  Divisor  of  28  and  64  f  I 
The  «reatest  Common  Divisor  (G.  C.  D.)  of  two  j 

or  more  numbers  is  the  largest  number  contained  in  ' 

each  of  them  a  whole  number  of  times. 

KOTK. —  Greatest    Common    Measure    and    Greatest    Common 
Factor    mean    the    same    as    Greatest    Common    Divisor   and    are   , 
used  la  Bome  eohoola. 

ILLUSTRATION : 

Find  the  G.  C.  D.  of  12,  18,  36. 

The  divisors  of  12  are  2.  4,  6: 

The  divisors  of  18  are  2,  3,  6,  9. 

The  divisors  of  36  are  2,  3,  4,  6,  9,  12,  IS. 

2  is  a  common  divisor  of  12.  18,  and  36,  because  | 
it  is  found  in  each  of  the  numbers  as  a  factor;  bat  I 
it  is  not  the  Greatest  Common  Divisor. 

6  is  the  G.  C.  D.  of  12,  IS,  36. 

Review: 

1.  Review  the  definitions  of  prime  and  compositel 
factors, 

2.  Drill  the  child  to  recognize  prime  factors  ofl 
numbers. 

3.  Have  him  name  all  the  prime  divisors  of  43; 
50 ;  of  30 ;  of  36. 

4.  Have  bim  name  all  the  divisors  of  the  aboTS'l 
numbers. 

5.  Name  all  their  factors. 

6.  What  is  the  difference  between  a  factor  and  & 
divisor  of  a  number  1 

7.  Can  there  be  more  than  one  G.  C.  D.  of  a  set  of 
numbers? 
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Remember : 

1.  Every  factor  of  a  nnmber  is  a  divisor  of  that  number. 

2.  Any  number  can   be  divided   by   the    product   of  two   or 
more  of  its  prime  factors. 

FINDING    THE    G.    C.    D.    OF     SMALL     NUMBERS. 

H      We  can   find   the   G.  C.  D.  of  small    numbers   by 

^writing  the  common  divisors  of  the  numbers  and  then 

selecting  the  greatest  one,  as  we  did  in  the  first  part 

of  this  lesson.    But  there  is  a  better  way. 

ILLUSTRATION  : 

I    Find  the  G.  C.  D.  of  12,  18,  and  36. 
12  =  2  X  2  X  3 
18  =  2  X  3  X  3 
36  =  2x2x3x3 
2  and  3  are  common   prime  factors,  or  divisors,  of 
2,  18,  and  36. 
Multiply  the  common  prime  factors  together  and 
the  result  is  the  Greatest  Common  Divisor. 
^1     2x3  =  6. 

■    6  is  the  G.  C.  D.  of  12,  18,  and  36. 
^BPrinciple. 

The  Greatest  Common  Pivisor   of  two   or   more   niunben   is 
the  product  of  their  common  prime  factors. 
ILLUSTRATION  : 

Find  the  G.  C.  D.  of  24,  43,  and  72. 


FIRST    WAV. 


l: 

^m  24  =  2X2X2X3 
^f  48=2x2x2X2x3 
72  =  2x2x2x3x3 
G.C.D.=  2x  2x2x3  =  24 

Note. — It  is  a  good  plan  to 
r\iii  n  line  through  the  commoo 
factors.    Then  one  ia  leas  likely 
B  a  common  faotor. 


SECON  D  WAY. 


Work: 
2) 


2) 

12, 

24, 

36 

81 

6, 

12, 

13 

2) 

2, 

4, 

6 

1,    2,    3, 
G.C.D.=  2X2X3X2  =  24. 
NoTK. — In  this  method  di- 
vide by  as  many  prime  numbers 
&B  will  divide  all  the  num&trs. 
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FINDING    THE    G.    C.    D.    OF    LARGE    NUMBERS. 

When  the  G.  C.  D.  is  to  be  foubd  of  numbers 
which  cannot  be  readily  factored,  the  following 
method  is  used: — 

If  the  G.  C.  D.  of  two  numbers  is  to  be  found, 
divide  the  larger  by  the  smaller;  then  divide  the 
divisor  last  used  by  the  last  remainder,  and  so  on, 
until  there  is  no  remainder.  The  final  divisor  is  the 
G.  C.  D. 

illustration: 

Find  the  G.  C.  D.  of  592  and  333. 

Work: 

333)592(1 
838 

259)888(1 

259  The  final  divisor,  87,  is 

74)259(3  the  O.C.D. 

222 


G.C.  D.=     37)74(2 

74 


To  the  Teacher : 

A  very  common  mistake  made  by  pupils  who  are 
learning  to  find  the  G.  C.  D.  of  two  or  more  large  num- 
bers, is  this  : 

They  take  the  result  obtained  last  for  the  G.  C.  D., 
instead  of  the  final  divisor.  Notice  whether  or  not 
your  pupils  are  too  observing  to  forget  which  is  the 
G.  C.  D. 

To  find  the  G.  C.  D.  of  three  or  more  numbers,  the 
above  process  is  carried  out  with  all  of  them.  The 
G.  C.  D.  of  any  two  is  found  first.  Next  find  the  G. 
C.  D.  of  the  third  number  and  the  G.  C.  D.  (already 
found)  of  the  other  two. 

Proceed  in  this  way  and  the  last  divisor  will' be  the 
O.  C.  D,  of  all  the  numbers. 


GREATEST    COMMON    UIVISOR. 

TO    illustrate: 

Find  the  G.  C.  D.  of  3070,  2149,  and  614. 
Work  : 


2149)8070(1 

2149 

Explanation  : 

921)2149(2 

Find  the  G.C.D  of  3070 

1842 

and  2149.    It  is  807. 

807)921(3 

Find  the  B. CD. of  307 

921 

and  614.    It  is  307. 

2 
G.  C.  D.  =  307)Bir 

Then  307  is  the  G.C.D. 

of  8070,  2149,  and  614. 

614 

307  =  G.  C.  D.  of  3070,  2149,  614. 

Let  the  child  try  other  examples  like  the  above, 
until  he  is  familiar  with  the  process. 

He  is  just  as  liahle  to  be  called  upon  to  find  the 
G.  C.  D.  of  large  numbers  in  real  life,  as  he  is  the 
G.  C.  D.  of  small  ones. 

Some  numbers,  as  those  given  below,  are  found  to 
be  prime  to  each  other  only  after  performing  the 
work. 

ILLUSTRATtON: 

Find  the  G.  C.  D.  of  1321  and  973. 

Wobk: 

973 )  1321  ( 1 

973  Tlieie  niimlierf  are    prim*  to 

S48 )  973  (  2  tush  other  beoaate  the  0.  C.  D.  U  1. 

m_ 

277  )  848  ( 1 
277 

71 )  277  ( 8 
218 

64)71(1 
64 
7)64C9 
63 
G.C.D.=  1)7(7 
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PRESENT     IN     THIS     WAY: 

Name  a  number  of  which  2  is  a  factor.  Name 
one  of  which  3  is  a  factor.    Of  which  5  is  a  factor. 

Name  a  number  which  is  exactly  divisible  by  6. 
(Child)  15.    By  3.    (Child)  9. 

We  call  15  a  multiple  of  5.  We  call  9  a  multiple 
of  3.  Can  you  tell  what  a  multiple  is  now,  in  your 
own  words? 

Name  a  number  that  is  exactly  divisible  by  both  5 
and  3.  (Child)  15.  Another.  (Child)  30.  Another. 
(Child)  45. 

We  call  15  a  common  multiple  of  5  and  3.  Name 
other  common  multiples  of  5  and  3.  What  do  you 
mean  by  common  multiple? 

Name  the  least  number  that  is  exactly  divisible 
by  both  5  and  3.    (Child)  15. 

We  call  15  the  Least  Common  Multiple  of  6  and  3. 
Why? 

A  multiple  of  a  number  is  a  number  that  is  ex- 
actly divisible  by  it. 

When  we  multiply  a  number  we  get  a  larger  num- 
ber, so  a  multiple  of  a  number  is  always  larger  than 
the  number  itself. 

Some  multiples  of  2,  5,  and  5. 

Some  multiples  of  2  are  2,  4,  6,  8,  10,  12,  14,  16, 
18,  80,  etc. 

Some  multiples  of  3  are  3,  6,  9,  12,  15,  18,  21,  24, 
30,  etc. 

Some  multiples  of  6  are  5,  10,  16,  20,  26,  30,  35, 
40,  90,  etc. 
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The    pupil    should    notice,    on    looking   over   the 
multiples  of  2  and  3,  that  they  have  some  multiples 

■in  common.    6,  12,  and  18  are  common  multiples  of 
b  and  3. 
6  is  the  smallest  common  multiple,  that  is,  it  Is 
the  least  common  multiple  of  2  and  3. 

The  Least  Common   Multiple  (L.  C.  M.)  of  two 

I  or    more    numbers    is    the    least    number   that    is   a 
multiple  of  each  of  them. 


FINDING    THE    L.    C.     M.    OF    NUMBERS. 


I 


WE     K  N  O  W  — 

1.  That  the  Least  Common  Multiple  must  be  larger 
than  any  of  the  numbers. 

2.  That  it  must  exactly  contain  each  one  of  the 
numbers  one  or  more  times. 

Therefore, 

The  Leatt  Common  Holtiple  of  two  or  more  nnmbeTB  mut 
oontaiu  every  prime  factor  the  ero*teat  number  of  timei  it  U 
foDnd  in  any  one  of  the  numbers. 

illustration: 

What  is  the  L.  C.  M.  of  12,  18,  and  24? 

SSPLAMATIOK  : 

»The  prime  factors  of  12  =  2,  2,  3. 
The  prime  factors  of  18  =  2,  3,  3. 
The  prime  factors  of  24  =  2,  2,  2,  3. 

2  is  found  three  times  in  24. 

3  is  found  twice  in  18. 

L.  C.  M.  of  12,  18,  and  24  =  2  X  2  X  2  X  3  X  3,  or  72. 

Principle: 

The  Least  Common  Holtiple  of  tro  or  more  niunbers  is  the 
product  of  the  prime  factors,  each  prime  factor  to  be  taken  tht 
greatest  number  of  times  it  ia  fonnd  in  any  on«  nomber. 
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TO  illustrate: 

Find  the  L.  C.  M.  of  144,  240,  600. 


SECOND   WAY. 
Wokk: 

2 )  144,  240,  600 


2)  72,   120,   800 

2)36, 

60, 

150 

2)18, 

30, 

75 

3)9, 

15, 

75 

5)3, 

5, 

25 

FIRST    WAY. 
Wobk: 

144  =  2X2X2X2  x3x3 
240  =  2x2x2x2x3x5 
600  =  2x2X2x3  X5X5 

L.  C.  M.  = 
2x2x2x2x3x3x5x5, 

or  3600.  _ 

KoTB. — The  series  of  faotora  3,      1,      5 

nnderlined    show   the    groups  Explanation: 
where  the   prime    £aoto«   are  ^^  ^j^jg  ^^^j^^^  ^^ 

taken  the  fifreatest  number  of  .,  i  ^  ^  j«    • 

^  ^  through  a  sefies  of  divi- 

sions  by  prime  factors 
that  will  divide  at  least  two  of  the  numbers. 

Numbers  that  cannot  be  divided  should  be  brought 
down  unchanged. 

The  L.  C.  M.  is  the  product  of  the  divisors  and  the 
final  results. 

FINDING    THE    L.  C.  M.    OF    LARGE    NUMBERS. 
example: 

Find  the  L.  C.  M.  of  2862  and  3498. 

Explanation  : 


Wobk: 

2862 )  3498  ( 1 
2862 

636)2862(4 
2544 

G.  CD.  =  318)636(2 

636 

2862  ■»-  318  =  9. 

3498  X  9  =  31482  L.  C.  M. 


To  find  the  L.  C.  M.  of  largo 
numbers,  find  the  6.  C.  D.  of 
any  two  of  them,  and  then  di* 
vide  one  of  those  numbers  by 
the  G.  C.  D. 

The  product  of  the  ob- 
tained quotient  and  the  other 
number,  is  the  Least  Common 
Multiple  of  those  two  numbers. 

If  there  is  a  third  number, 
take  the  L.  C.  M.  already  found 
and  find  the  L.C.M.  of  that 
and  the  third  number. 


■                       LEAST    COMMON 

MULTIPLE.                    U3             ■ 

The   foregoing   method   may   be   used   with   small           1 
□umbers  also,  as,                                                                         1 

example: 

I 

Find  the  L.  C.  M.  of  18,  86, 

J 

Wobk: 

■ 

G.  CD.  =  18)  36  (2 
86 

G.C.D.  =  36)72(2               ■ 

■             18-18  =  1 
1  X  36  =  86 

36->-86  =  l                      H 

1X72  =  72  L.C.M.     ^^B 

Example   Showiu^  Proof:                                            ^^^^^H 

Find  the  L.  C.  M.  of  42,  60,  72.                              ^^B 

^^                            Work: 

■ 

B                                   3)  43'     ^> 
■                                         7,    2b, 

-T6                        ^^^^M 

"     L.C.  M.  =  2X3X7X26X 

or  12600.      ^^^^^M 

Proof: 

12600  +  42  =  300 
12600  ^  50  =  252 
12600  -^  72  =  176 
12600  must  be  the  L.  C.  M. 

We  have  shown  that  each  of  the  numbers  ia  con- 
tained in  it  a  whole  number  of  times.  Therefore, 
12600  must  be  a  common  multiple' of  all  three  num- 
bers. 

It  must  be  the  least  common  multiple,  because 
300,  252,  and  175  have  no  common  factor. 

TALKi 

Some  ariihmetics  give  problems  which  involve  the 
finding  of  the  Least  Com/mon,  Multiple  or  Great &st 
Common  Divisor  of  two  or  more  numbers.  Most  of 
them  are  problems  that  have  no  practical  application. 
They  are  deemed  a  waste  of  time  here. 
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1 


A  good  practical  knowledge  of  how  to  find  quickly 
the  Least  Common  Multiple  or  Greatest  Common  Divisor 
is  what  is  needed.  This  can  be  better  accomplished  by 
dealing  with  mere  numbers,  than  in  spending  tijne  on 
problems  that  do  not  occur  in  real  life  often  enough  to 
give  compensation  for  the  energy  expended. 

There  is  enough  practical  worh  to  be  done  in 
arithm-etic  to  give  all  mind  training  that  might  be 
aecured  by  the  use  of  impractical  problems. 


CANCELLATION. 


d 


PRESENT   IN   THIS  WAY: 

Divide  36  by  18.    What  is  the  quotient  ?    (ChiM)  2. 

Divide  9  times  4  by  9  times  2.  What  is  the  quo- 
tient ?    {Child}  2. 

How  often  is  3  times  6  contained  in  9  times  6%m 
(Child)    3  times.  ■ 

Divide  9  x  5  by  3  x  5.    {Child)  The  quotient  is  8. 

Suppose  we  cut  out  or  cancel  the  factor  5,  because 
it  is  found  both  in  the  divisor  and  dividend,  would 
the  quotient  be  the  same?    (Child)  Yes. 

It  the  dividend  and  divisor  both  have  common 
factors,  the  work  can  be  made  much  easier  by  can- 
cellation. 

In  order  to  cancel,  write  the  dividend  above  the 
divisor,  with  a  line  between. 
Bemember ; 

CanceUing  like  faoton  from  both  dividend  uid  divisor  does 
not  oliaiige  the  quotient,  but  makea  the  work  easier. 

example: 

18  +  9-2 
Cancelling  the  factor  3  from  both   18  and  9, 


6  "^  3  =  2.    The  quotient  is  not  changed- 


OAJiCELLATION.  146 

ANOTHER    rORM: 

18 

-9  =  2 
Cancelling  the  factor  8  from  both  18  and  9,  we  have  — 

L  X    6 

NoTX. —  In  oftncellation  we  use  tbe  last  fbnn. 
To  the  Teacher : 

Here  is  a  good  place  to  test  the  pupil  on  the 
effect  of  a  0  as  a  factor.  Ask  him  what  8  x  2  >=  0  >^  4 
will  equal.  Show  him  that  16  and  4  are  incorrect 
results.  Show  him  that  whenever  0  is  used  as  a 
factor,  the  product  is  always  0, 

example: 

MuHiply  620  by  IS  and  divide  the  product  by  20. 

THE    LONG    WAY!  THE    SHORT    WAY: 

WoBK :  Work  : 

4960  ^ 

620 
2t»)'Tii6S 
568 
example: 

17  X  IS  X  15  divided  by  66  x  10  =» 

Woes: 

ITxIa.x'K.    51 
»5  X  10         10     ""■ 

18  into  65,  5  timee.  Canoel  IS  uid  65  and  write  5  below 
06.    5  into  15,  S  times.    Ceocel  5  aod  15  and  write  8  aboTe  15. 

17  X  8  =  61.    The  diTieor  ie  10,    Result  =  -jTT  =  6^ 
A.B,-]a 
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Principle: 

Dividing  any  one  of  a  Mries  of  fboton  by  a  nnmber 
their  prodnet  by  that  nnmbero 

illustration: 

Take  the  series  9  x  12  x  15.  Suppose  we  wish  to 
divide  this  series  of  factors  by  3. 

The  pupil  when  asked  how  to  do  it  may  say, 
"Divide  the  9,  12,  and  16,  each  by  3."  Show  him 
that  he  is  wrong. 

9X12X15  is  really  a  number  broken  up  into  fac- 
tors, and  if  you  divide  even  one  factor,  it  is  as  if  you 
divide  the  whole  number  by  that  divisor.  9  x  12  x  15 
=  1620.    1620^3  =  540. 

Suppose  we  divide  each  of  the  factors  9,  12,  and 
15  by  3.    We  have  left  3  x  4  x  5,  or  60. 

Biitj  suppose  we  divide  one  factor  by  3,  say  the 
first.  We  have  then  3  x  12  x  15,  or  540.  This  is  di- 
viding the  whole  number  by  3.  1620  ^  3  =  540,  which 
is  correct. 


PROBLEM : 

A  farmer  took  to  town  12  bu.  of  potatoes,  which 
he  sold  at  35/  per  bu.  In  exchange  he  bought  sugar 
at  4/  per  pound.  How  many  pounds  of  sugar  did  he 
get? 

Solution: 

His  potatoes  were  worth  12  x  35/. 
He   received   as   many  pounds   of  sugar  as  4/  is 
contaiued  times  in  12  x  35/,  or  105. 

Work: 

1flx35 

-  =  105. 


PART 

FOUR. 

Common 

Fractions. 

d>^f«M  ?     yothlng   bu 
thing  boiler." 

on  tn  Iha  irttrtit  U  Uml 
r  the  flrMt  titp  to  ttnnr- 

—  U'tidfll  Phillips. 

FRACTIONS. 


SINCE  there  is  nothing  new  in  the  process  of  fractions,  so 
in  the  teaching  of  fractions  there  is  nothing  essentially 
different  from  the  familiar  operations  with  whole  numbers. 
If  the  idea  of  number  as  measurement  has  been  made  the 
basis  of  method  in  primary  work  and  in  the  fundamental 
operations,  the  fraction  idea  must  have  been  constantly 
used,  and  there  is  absolutely  no  break  when  the  pupil  comes 
to  a  formal  study  of  fractions.  There  is  only  before  him  the 
easy  task  of  examining  somewhat  more  attentively  the  nature 
of  the  processes  he  has  long  been  using.  .  .  .  The  teacher 
must  be  loyal  to  principles,  but  a  slave  of  no  man's  devices. 

— McLellan  and  Dewey's 

"  Psychology  t^f  If^umber" 
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FRACTIONS. 


A   GENEKAL  XALKi 

For  a  long  time  the  child  has  dealt  with  fractiojia 
without  knowing  them  as  fractions.  He  learned  of  thejn 
early  in  his  school  career  along  with  whole  numbers. 
Longer  ago  th-an.  that,  even  before  he  had  reached  the 
age  for  school,  he  learned  of  halves,  thirds,  fourths,  eta., 
from  his  home  experiences  with  apples  and  pies. 

A  noted  author  on  arithmetic  said.  onr,e  that  "a  very 
little  child  sees  fractions  in  the  form  of  parts  of  pies 
and  apples."  Later  on  he  wants  to  unite  these  parts, 
delights  in  separating  them,  puzzles  himself  in  grouping 
them,,  and  cuts  his  fingers  in  dividing  them.  These  are 
"}iome  experiences." 

The  child  begins  work  involving  fractions.  It  is 
positively  wrong  to  let  him  get  the  impression  that  he 
is  entering  a  new  field,  because  he  is  not.  Bather  tell 
him,  "Here  we  have  been  breaking  up  whole  things  and 
talking  about  their  parts,  but  now  we  are  going  to  givs 
nam.es  to  these  fractured  parts,  and  we  are  going  to 
call  them,  fractions.  W7iy  is  that  a  good  name  for  the 
parts?     etc." 

So  all  ike  pupil  has  to  do  now  is  to  write  what  he 
has  been  talking  about.  He  will  write  one  third  of  on 
apple,  J  of  an  apple,  etc. 

At  school  the  child  writes  on  paper  what  he  does  in 
reality  at  hom^. 

From  his  knowledge  of  parti  of  apples  and  pies  ac- 
quired at  home,  he  is  taught  to  generalize  after  enter- 
ing school.    In   that  ivay   the   child  realizes  ivhat  the 
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figures  mean,  and  does  not  see  jnerely  so  many  i 
inglesa  characters  staring  hint,  in  the  face.  He  i 
action  in  each  step  performed,  something  that  he  coii-lt 
do  himself  with  every  expression.  FractiOTi-s  represeM 
something  to  him. 

In    beginning    with   fractions,    do    not   tell    the    ch 
that  the  number  above   the   line   is   the    numerator,  a 
the    one   below    is    the   denominator.      Let   them   remi 
the  number   above   the   line   and   th-e   number  below 
line. 

The  essential  thing  at  this  stage  is  to  have  the  chil 
see  that  every  fraction  asks  him  two  questions :  J. 
large  are  my  parts?"  and  S.  "How  many  parts   . 
taken?"    He   sees  the   nttmber   below    the   line    a 
his   first  question   and   the   one   above,  the   latter.     Dri 
on  this  phase  of  the  work  by  asking  himi  what  |,  f, 
|,  and  g  mean  to  him. 

T/ie  work  in  fractions,  above  all  things,  shoulA  be 
void  of  rules  and  hard  names.  Have  the  child  do  the 
work  as  he  understands  it  should  be  done,  after  a  short 
review  of  previous  subjects  and  a  few  leading  questions. 
Me  should  not  perform  any  work  because  a  rule  guided 
him  that  way,  nor  after  he  has  learned  f-o  explain  the 
process  parrntlike.  J 

If  he  understands  previous  work,  he  is  able  to  mall^M 
a    new   step  for   himself,    with  some   little  preparatioHM 
and  help  from  the  teacher.     He  should  explain  his  work, 
telling  what  he   has  done   and   why   he  has  done    as  he 
has,     Tlien  he  may  make  a  rule  for  himself. 


TblngpB  to  Bemember  In  Teaching:  Fractions ; 

1.  Begin  with  objects. 

2.  Make  your  talks  short. 

3.  Allow  no  guessing  results. 

4.  Do  not  teach  rules. 

5.  Have  the  pupil  tell  what  he  has  done,  a/ler  1 
has  completed  assigned  work. 

6.  Give  numerous  test  problems. 


HOW    TO    TEACH    SMALL    FRACTIONS. 
rALKt 

A  very  good  method  of  teaching  the   combinations  in 
■all    fractions    is   by    the   use   of  paper   or   cardboard 

itha  {pupUs  may  call  them  circles.) 
Cut   out  a   large   number   of  them-,  and,  in.  order   to 
^voiff.    trouble    later    on,    it    might    be    better  to    have    the 

isks  all  of  one  size — about  4  inches  in  diameter. 

Teaching  the  Fraction  \  with  Dislta. 

What  to  say — 

/  am  going  to  cut  this  circle  into  two  equal  parts. 
Tf%at  is  this  part  called  f  W%at  is  this  other  part 
called?  Sow  many  halves  in  the  whol-e  circle?  One 
half  and    one   half  are    what?      One  half  taken  away 

Ivm  one    leaves    what  ?    Jf   I  ta.ke    a  half  two  timea, 
kat  do  I  get  ?    Now  many  halves  in  a  whole  f 
Now  I  will  write  these : — 


1 


2  x-_  = 


1  divided  by- 


1  +  2  = 
1 


1 


You  may  give  me  the  answers   and  I   will 
them. 


ifc- 


iFor  the  Child  to  Do : 
I     1.  Draw  a  line  1  loch  long. 
2.  Divide  it  into  halves. 
3.  Write  what  you  have  done. 
4.  Draw  a  square. 
5.  Divide  it  into  halves. 

6.  Tell  three  stories  about  halves. 

7,  Here   is   one  — "  One    half    apple  and   one   half 
apple  are  one  apple." 
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To  fhe  Teacher: 

Drawings  showing  the  '' placing"  of  disks  for  num* 
ber  stories  can  be  made  by  the  pupil ;  as, 


+ 


1 


2 


Ask  the  pupil  to  make  similar  drawings  to  tell 
about  halves. 

Proceed  like  this,  "How  many  halves  in  a  pie? 
If  a  pie  cost  10  cents,  what  will  half  a  pie  cost? 
Who  can  tell  other  stories  about  halves  ?  etc." 

Teach  fourths  along  with  halves.  Use  quarters  of 
a  dollar  and  quarts  in  a  gallon  to  illustrate. 

Teaching  the  Fraction  ^  with  Disks. 

TALrKs 

Cut  several  disks  into  thirds.  Have  the  child  prac- 
tice on  cutting,  so  that  he  will  be  able  to  make  the 
three  parts  of  each  disk  equal. 


Then  proceed  like  this — "What  do  you  call  each  cj 
these  parts?  Why  are  they  called  thirds?  How  many 
thirds  in  a  circle  ?  I  am  going  to  take  a  circle  and 
cut  it  anyway,  so  as  to  make  three  parts;  do  I  call 
these  unequal  parts  thirds  ?  Why  not  ?  Let  me  write 
one   third    on   a  piece   of  paper   for    you,     { Write,  ^.) 


FRACTIONS. 
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'  a  circle  for  me.  Instead  of  cutting  it,  draw  lines 
where  you  would  riU  it  to  make  thirds.  Write  one 
third  (J)  on  each  third-  of  a  circle.  I  write  this  (J +  2). 
Who  can  tell  me  what  the  answer  is  ?  Are  two  thirds 
and  two  thirds  more  than  one  f  Sow  muBh  more  f  I 
have  two  thirds  of  an  apple  and  give  Mary  one  third, 
how  much  have  I  left?  Who  ean  give  other  story  prob- 
lems about  thirds?     Everybody  try,  etc." 

Teach    si^ha    along    with    thirds.     Use    disks,    dots, 

^marks,  sticks,  and  inch-es  to  illustrate. 

^M    Sem.ember   that    no    advance    should   be   made   until 

^Hfetf^  little  part  is  understood. 

^B    Review  every  day  on  previous  work. 


Teaching  the  Fraction  ^  with  Disks. 


TALKi 

Save    fifths    compared    with    fourths,     thirds,     and 
^halves. 

^m    Be  sure  that   the   child   sees   that   the   numier  below 
Wk  line  shows   the  sis-e   of  each   part  and   the   number 
Wttbove  how  many  parts  are  taken. 
Keep  reviewing  and  repeating. 

Hundreds   of  little    story    probl-ems  should   be  given 
along  with  the  work. 

Save  the  child   illustrate   every   step    with  objects   or 
drawings.     If  ai  any  time  he  cannot  answer  results  at 
'ht,  let  him,  show  the  work  with  disks. 
WTuit  to  say: — 

/  am  going  to  cut   this   circle  into  five  equal  parts. 
\at    is    each   part   called?    Sow    many  fifths   in   the 
vihole    circle  ?     Sow    many    fifths    h^ere  ?     (Shoiv    two 
fifths.)     One  fifth  and   one  fifth   are  how  many  fifths? 
less   two   fifths   is    what  ?     If   I  take   three  fifths, 
many  times  one  fifth  do  I  take?    Sow  many  times 
fifth    are   left?    Are   two   fifths  greater   than    one 
f 
Give  and  ask  for  story  problems  and  number  stories 
■ng  about  fifths. 
Review  thirds,  fourths,  and  halves. 
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Teach  tenths  along  with  fifths, 

Wh-en  twelfths  are  taught,  show  the  relations  I 

twelfths  and  sixths,  fourths,  thirds,  and  halves. 


KINDS    OF    FRACTIONS. 
TAI.Ki 

The  pupil  has  learned  that  fractions  are  only  equ. 
parts  of  numbers. 

It  is  improper  but  convenient  to  call  anything  largei 
than  a  whole,  a  fraction.  Four  thirds  and  three  halvei 
are  fractions  only  in  form,  therefore  we  call 
improper  fractions. 

One  third,  one  half,  and   three  fourths  are   each  I 
than  a  unit  and  are  proper  fractions. 

Fractious  are  equal  parts  of  numbers. 

The  numerator  of  a  fraction  is  the  number  above 
the  line,  and  shows  how  many  parts  are  taken. 

The  denominator  is  the  number  below  the  line,, 
and  shows  the  size  of  each  part. 

The    numerator    and    denominator   together 
called  the  terms  of  a  fraction. 

A  proper   fraction  is  one  in   which   the   numen 
tor  is  less  than  the  denominator. 

An     improper     fraction    is     one    in    which     th^ 
numerator  is  not  less  than  the  denominator. 

A  proper  fraction  is  less  than  1    in  value ;   an  in 
proper  fraction  has  a  value  of  one,  or  more  than  ou«^ 

A  niixed  nnmber  is  a  whole  number  and  a  fraqi 
tion ;  as  31,  10},  ^. 

The  mixed   number  means    that  there  are  whol^ 
things  taken  together  with  a  fraction  of  another. 
To  the  Teacher : 

Write   a   number    of    proper    fractions,    improper 
fractions,   and    mixed   numbers,   and    have   the   child 


pick  out  those  of  each  kind ;    as, 
I-     27i' 


^  ■  168. 


FRACTIONS.  1 

Eeview  —  Why  do  we  call  V  an  improper  frac- 
Kon?     Should  it  be  left  that  way? 

KChang:iiig  Improper  FractioiiB  to  Whole  or  Mixed 
Numbers, 
TALKt 

Tlie  pupil  knows  that  ike  improper  fraction,  is  eom- 
posed  of  a  whole  number  and  a  fraction. 

Impress  on  him  that  improper  fractions  should  never 
be  left  in  that  form  in  the  result.  Tlvey  must  be  re- 
ducetl  to  whole  or  mixed  numbers, 

^H      The  following  explanatioos  are  given  to  show  how 
^Blhe  change  is  made  in  reducing  improper  fractions  to 
whole  or  mixed  numbers.     Both  are  good.     The  child 
should  use  the  one  taught  in  his  grade. 

^_  EXPLANATIONS     OF     WORK. 

^^mjtirst  Explanation: 

^H     Change  V-  t«  a  whole  number. 

^H      2  halves  =  1. 

^H      12  halves  -  as  many  I's  as  there  are  2*8  in  12,  or  6. 

^^KStCond  Explanation: 

^H     Change  -^  to  a  mixed  number. 

Since  in  4  fourths  there  is  1  unit,  in   13  fourths 
there  are  as  many  units  as   there  are  4's   in    13,  or 
3}.    Thus,  '^  =  ^. 
example: 

Reduce  W'  to  a-  mixed  number. 


After  the  pupil   has 

orked  a  number  of  ex- 

aples,  let   him   make  a 

rule    for    changing    im- 


39A- 
lirSTo^  worked  a  number  of  ex- 

'  OQ  amples,  let   him   make  a 
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■xyj  proper  fractions  to  whole 

— ~  or  mixed  numbers. 
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Changring  Mixed  Numbers  to  Improper  Fractions. 

TALrKs 

The  pupil  has  learned  to  change  improper  fractions 
to  whole  or  mixed  numbers.  Jfow  all  he  wUl  have  to 
do  is  to  reverse  the  process. 

EXPLANATIONS     OF     WORK. 
First  Explanation: 

Change  5^  to  an  improper  fraction. 

Solution  : 

ft  ft  80 

1=-     .         5  =  5x-.or7 

80  1  81  81 

7  +  7  =  7  Hence,  H  =  j- 

Second  Explanation: 

Change  4^  to  an  improper  fraction. 

Solution  : 

Since  there  are  5  fifths  in  1,  in  4  there  are  4 
times  5  fifths,  or  20  fifths. 

ao        1        21  ai 

7  +  7  =  7  Hence,  4i  =  j 

Note. —  Use  either  of  the  foregoing  explanations,  but  not 
both. 

Equal  Fractions  in  Diflferent  Forms. 

XALrKS 

Have  the  child  see  how  fractions  may  differ  in  form 
but  still  remain  the  same  in  value. 

Begin  with  his  knowledge  of  smaller  fractions,  a^  ^, 

h  i'  h  ^^^  A  ^f  ^^  apple. 

Let  him  show  by  the  use  of  drawings  that  fractions 
may  have  large  or  small  terins  but  be  equal  in  value. 

Tliingrs  for  the  Child  to  Do : 

Fill  out  the  numerators  in  the  following  fractions 
and  prove  each  by  a  drawing: — 

•       7""    8    ~16"*'8a"~64' 


FKACTIONS. 


Changing  Fractions  to  Higher  Terras. 
TALKt 

Review  like  this —  What  are  the  terms  of  a  fraction  f 
•  ryiat  term  nf  a  fraction  names  the  equal  parts  ?  Which 
s}iows  the  number  of  parts  taken?  Which  shows  the 
size  of  each  pari  ?  Which  is  larger,  ^  or  -^  of  a  dol- 
lar? Wh/j/?  May  fraoti-ons  that  are  different  in  form 
be  equal  in  valae  ?  Jfame  three  fractions  equal  to  one 
third,  hut  with  higher  terms, 

After  this  short  review,  have  the  child  make  a  gen- 
eral statement  about  the  change  that  takes  place  if  both 
num.erator  and  denominator  are  multiplied  by  the  same 
number.  Let  him  ses  the  effect  of  multiplying  both 
numerator  ami  denominator  of  ^  by  2 ,-  by  3. 

Have  a  statement  made  about  the  effect  of  multiply- 
ing the  numerator  and  denominator  by  different  num- 
bers.    Let  him  try  it. 

Remember : 

If  botiL  numerator   and   denominator   axe  mnltiplied   by  the 
Mm«   number,   tlie  form   and  not  tlie   value  of  tlis   fraction   iB 
changed. 
EXAMPLE : 

_      Reduce  \  to  ninths. 

■  Work  : 


Bztl^katiok: 

To  change  the  denominator  to  ninths,  multiply  by  8. 
Since    the    denominator    is    multiplied    by   3,   the 
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numerator  most  also  be  multiplied  by  8,  so  aa  not  to 
change  the  value  of  the  fraction. 

example: 


Change  7  to  eighths. 

Wobk: 

7 

7=T 

7           8X7          68 

1           8X1           9 

Analysis; 

Since  in  1  there  are 
8  eighths,  in  7  there  are 
7  times  8  eighths,  or  66 
eighths. 

example: 

Reduce  f^  to  a  fraction  whose  denominator  is  85. 

Wobk: 

5 
17)86  !!!  =  i2iii  =  ~. 

g5  17  6  X  17  86 

Changing:  Fractions  to  Lower  Ternuu 

TAI^Kt 

Have  the  pupil  draw  a  square  four  inches  on  a  side 
and  divide  it  into  fourths. 

Let  him  show  that  \  —  \\  that  \^  ^,  ^,  and  \  are 
all  of  the  same  value,  only  different  in  form. 

Ask  him  to  tell  in  each  case  which  has  the  lowest 
term,s. 

In  telling  when  a  fraction  is  in  its  lowest  terms,  it 
should  he  told  something  like  this  —  A  fraction  is  in  its 
lowest  terms  when  both  numerator  and  denom/inator 
cannot  be  divided  by  the  sam^e  nuniber. 

When  we  divide  both  numerator  and  denominator 
by  the  same  number,  we  do  not  change  the  value  of  the 
fraction.    Ask  the  pupil  to   tell   what  change   is  made. 

Have  him  show  by  written  examples  that  he  under^ 
stands. 

Remember : 

Dividing  both  terms  of  a  fraction  by  the  same  niunber 
reduces  a  fraction  to  lower  terms  but  does  not  change  its  value.. 


EXAMPLE: 

RpdiicR  ^e  to  halves. 


Ex 

Divide  both  numeiator  and 
deuominator  by  8. 

Result,  ^.  Have  the  pupil 
prove  that  the  result  is  in  its  lowest  terms. 

In  reducing  large  fractions  to  lowest  terms,  it  is 
i]difficult  sometimes  tcT  divide  at  sight.  In  that  case, 
iwe  find  the  G.  C.  D.  of  numerator  and  denominator 
land  divide  each  term  by  it. 

(Example: 

Redace  ^  to  lowest  terms. 


noBK: 

The  G.  C. 


D.  of  1 


i  and  217  is  31. 

M    -f  31  =^  3 
!17  +  81  =  T  ' 

Note.—  Another   metbud    used    muoli    in    praotioe    is   that   of 
oftnceltiDg  factors  common   to  both  aumentor  and  deaominatoR 

Ixample: 
Reduce  JH  to  lowest  terms. 


We  cancelled  by  the 
common    factor    4,   and 

then  by  3.    Result  =  sf  * 


Getting  Fractions  Ready  to    be  Added  or 
Subtracted. 
rAi.Ki 

Present  like  this —  Can  you  add  4  cabbages   and    5 
iuUfiowerf     Why  not? 


IfiO 
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Can  you  add  S  apples,  5  pears,  and  S  plums? 

Suppose  we  give  the  apples,  pears,  and  plums  tha 
eommon  name  fruit,  can  we  then  add  3  fruits,  5  fruits^ 
and  S  fruits? 

Suppose  we  wish  to  add  4  gallons  arid  IZ  quartap. 
how  would  we  do  it? 

WTiat  change  must  we  -make  before  we  can  add  f 

Can  we  add  3  fourths  and  1  halflf     W%y  not? 

Suppose  we  change  the  half  to  fourths,  then  can  wm 
add  the  2  fourths  and  the  3  fouriJta? 

Afahe  a  general  rule. 

We  will  write  what  we  have  said: — 


7  +  T-f-U. 

I^ou  said  that  cabbages  and  cauliflower  must  have  a 
eom.mon  name,  ike  same  name,  before  we  could  add, 

Which  is  it  that  gives  the  nam,e  to  the  fraction,  the 
numerator  or  denominator  ? 

W%at  does  the  word  denominator  mean? 

The  denominators  Tn-u^t  always  have   th^  same  na\ 


before    the   fractions   . 


be    added  or   subtracted. 


other  words,  the  fractions  must   be  changed  to  fraction 
having  the  Least  Common  Denominator  {L.  C.  D.) 

FraotioiiB  aa  well  as  vhole  nambers  moBt  have   a  common 
name  before  they  can  be  added  oi  subtracted. 

The  Least  Common  Multiple  of  the  denominators 
is  the  Least  Common  Denomii^ator.     Thus,  the  Least 
Common  Denominator  of  the  tractions  I'j,  ^,  ^  will  j 
be  the  Least  Common  Multiple  of  12,  36,  and  24,  oif^ 
72,    Review  on  finding  L.  C.  M,  of  numbers. 
example: 

Eeduce  i^,  |,  and  g  to  L.  C.  D. 
Wobk: 

The  L.  C.  M.  of  2,  4,  and  6  is  12. 
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«          -J  .:  B          U 

Explanation  :                                     V 
Change  the  fractions  so        J 
that  they  have  the  com-  -  - '  "3 
mon  name  turelftks.    They         fl 
are    then    ready    to    be        1 
added.                                    ■ 

ANOTHER    way: 

jJ 

Set  ^.  i,  aod  f  ready  to  be  added.                    ^^^^| 
The  L.  C.  M.  of  16,*  4,  and  8,  is  16.                        ^^^| 

'^i^    9X1=9    l- 

1 

4   )    1  (>                                            H 

3                 Note. —  Fraotiona  shoald  be           1 

*—^    3X4  =  12  7  = 
»ii|    3X2  =  6    1  = 

^             reduced  to  lowest  terms  before           H 

the  L.  C.  D.  is  found.                           ■ 

ADDITION    OF    FRACTIONS. 


Present  like  this — ^sk  for  answers  to  these  state- 
ments  and  then  write  them  as  follows: — 

3  apples  and  4  apples  are   7  apples. 

3  fifths  and  4  fifths  are  7  fifths. 

^andi  =  i. 

Tell  the  child  to  notice  that  we  added  the  numer- 
ators and  put  the  sum  over  the  common  denominator. 

For  the  Pupil : 

Can  we  add  5  eighths  and  3  fourths !  What  shall 
we  do) 

3  fourths  equal  how  many  eighths  ?  Let  us  write 
what  we  do: 
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To  the  Teacher  : 

Have  the  pupil  make  a  rule  telling  how  to  add 
fractions.  The  one  below  is  only  a  model  for  you, 
not  for  the  pupil.  With  little  or  no  aid  the  pupil 
will  give  you  as  good  a  rule  as  the  one  below  and 
one  that  he  understands. 

To  Add  Fractions  : 

1.  Get  the  firactions  ready  to  be  added  by  giving  them  a 
oommon  name,  that  ia,  rednoe  them  to  a  L.  C.  D. 

S.  Add  the  firactions  by  adding  the'  nnmerators.  Place  the 
snm  over  the  L.  C.  D. 

3.   Change  the  result  to  its  simplest  form. 

There  are  so  many  different  methods  of  arranging 
the  work  in  addition  and  subtraction  of  fractions 
that  it  necessitates  giving  two  or  three  forms  of  work 
below.  The  child  should  be  taught  only  one  method, 
and  the  one  used  in  your  school  should   be  the  one. 

The  mechanical  work  needed  to  get  the  Least  Com- 
mon Multiple  and  to  reduce  the  fractions  to  L.C.D., 
need  not  be  kept. 

1st  Method  of  Arrangement. 

Find  the  sum  of  f ,  f ,  -^. 

Work: 

The  L.C.M.  of  7,  5,  and  14,  is  70. 
^     '^  2d  Method  of  Arrangement. 

^  _  1?  (A  shorter  way.) 

:":  Addi,f,^ 

iTTo  Work: 

50       «       46        137  Ll-  ^-  ^'  24. 

—  H h—  =  —  =1W  2         8         7         16  +  18  +  21       66 

70       70       70        70         -^TO*  ^^ j = 

8         4  8 


7070       70        70         ■'TO'  -__f^_^_-.  ; =  —  =  p  7 

U  94        "24' 


3d  Method  of  Arrangrement. 

Add  A,  I,  f . 

Work: 

L.C.D.  =  16. 


Numerators  I  12    g^^  „,  fractions  =  3=15 
Sum  of  numerators  -  27 

ADDING    MIXED    NUMBERS. 
Ist  Method  of  Arrangement. 

Add  2H,  h  1(H- 

Wokk: 

L.  C.  D.  of  fractions  =  126. 


Sum  of  fractions  =  44i  ~  1i4t 
Sum  of  whole  numbers  =  12 
Sum  of  mixed  numbers  -  l^rfs" 
2d  Method  of  Arrangement. 
Add  2H.  h  lOf. 

Work: 

L.  C.  D.  of  fractions  =  126. 

(  99  It>  adding  mixed  numben, 


Numerators  <  14 
Sum  of  numerators  =  131 

181 

Sum  of  fractions  ~  "^  =  Irfr- 
Sum  of  integers  =  12 


add  the  fractions  and  integers 
separately  and  find  the  sum  of 
the  results. 


Sum  of  all 


13t4t- 


PROBLEMS  IN   ADDITION  OF  FRACTIONS. 
TALKi 

^11  problema  in  fraetiona  involve  the  same  proeeasea 
of  reasoning  as  those  in  whole  nambers.    The  maniptUa- 
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tions  of  the  frcuctional  parts,  the  computations,  embrace 
the  only  difference.  Consequently,  it  is  not  deemed 
worth  while  here  to  give  problems  after  each  operation. 

If  the  pupil  hoA  received  the  proper  driU  in  the 
working  of  problems  involving  the  four  fundamental  \ 
operations,  he  should  have  no  trouble  now,  unless  it  be 
in  the  actual  computation.  For  that  he  m,ust  have  con- 
stant  drill  and  faithful  reviews  in  ejcamjfles  and  prob- 
lem/S, 

For  those  who  do  have  difficulty,  a  few  problems  in 
the  diff'erent  operations  are  included  at  the  end  of  this 
chapter. 


SUBTRACTION    OF    FRACTIONS. 

t 

Ask  for  answers  to  these  statements  and  then  write 
them  as  follows  — 15  apples  less  8  apples  are  7  apples. 
15  tenths  less  8  tenths  are  7  tenths. 

15        8  _  7  7         2        6 

10       10  "  10 '  6         6  ~   5 

Tell  the  child  to  notice  that  we  found  the  difference 
of  the  numerators  and  wrote  it  over  the  common  de- 
nominator. 

For  the  Pupil: 

Can  we  subtract  2  thirds  from  7  ninths?  What 
shall  we  do? 

How  do  we  get  fractions  ready  to  subtract? 

Let  us  write  what  we  have  to  do  and  then  show 
the  work. 

7         3  S        •  7        ft         1 

•         s"  $"•  999 

To  the  Teacher: 

Have  the  pupil  make  a  general  rule  for  the  sub- 
traction of  fractions. 

To  Subtract  Fractions : 

L  Oet  the  fractions  ready  to  be  subtracted  by  giving  tbein 
a  oommon  name,  that  is^  reduce  them  to  L.  0.  D. 


^^K^m                                                   106     H 

S.  Find  the  difference  of  their  numerators  sod  place  the  dif         ^| 

ference  over  the  L.  C.  D. 

-        ■ 

^     3.  Simplify  the  result. 

m 

^m                  Ist  Method  of  Arrangement.                          ^| 

■^  Take  f  from  M- 

^M 

^HOBK.: 

■          The  L.  C.  D.  =  27. 

j^^^^^H 

■ 

^^^^^H 

■ 

v^^^l 

^1                  2d  Method  of  Arrangement.                           V 

■   1.1-1.! 

The  oiilj  differeooe  In  tbio           H 

■       »      • 

arrangement  is  that    after    the           ^M 

■       L.  C.  D.  °  20. 

fraotioDS  are  reduoed,  the  no-           ^H 

^B                                     IS  -  IS 

meratora    are    placed    together          ^H 

^^           10        4            3U            ao' 

over  one  nrituig  of  the  oommoQ          ^H 

2.  19}  -  16f  =  ! 

denominator.                                            ^H 

Work; 

■ 

^          L.  C.  D.  =  24. 

■ 

■                                   19i  = 

19H                                 ■ 

■                   m- 

W,i                                           ■ 

3A                                  1 

^Htbtracting  Mixed  Nnmhers  Where  the  Fraction        ^| 

^V       in  the   Minuend  Im 

Smaller  than   the  One 

^H        in  the  Subtrahend. 

^B                         Subtract  7| 

from  19}. 

^V             I6T     WAY, 

2d   way 

^Wobk: 

Wobk: 

^KlC.  D.  of  fractions  =  63. 

L.O.D.  of  fractions  =63. 

■    19|  =  19A=1^ 

19t  =  19A,  +  A=19H 

■      7|=    7H=    7M 

V}-    7H,  +  A=    8 

■                          IIH 

11» 

EXPLAWATIOW: 

^^BLAVATIOX: 

Add  A    to    t^'t'i    minuend 

^■■M^  1  bom  19   lind   add 

and    Bubtrahend    to  get  rid  of 

^^^H  H.  >°  A.  i>»kfng 

the  fraction  JJ. 

^^^^^|kot  the  fractions 

Does  it  alter  the  Take  of 

^^^^Bbpanttely. 

the  resalt  to  add  A  to  both 

minaend  and  eabtrabend  ? 
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MULTIPLICATION    OF    FRACTIONS. 

ULTIPLYINQ    FRACTIONS    AND    INTEGERS. 

TAI^Kt 

Present  like  this —  We  have  learned  that  multiplica- 
tion is  only  a  short  way  of  adding  whole  numbers.  It 
is  also  true  that  multiplication  of  fractions  is  only  a 
short  way  of  adding  them.  We  will  write  this  out  and 
you  m^ay  fill  in  as  I  ask  for  results:  — 

8x4  men  =  32  men. 

8x4  feet  =  32  feet. 

8x4  parts  =  32  parts. 

8x4  fifths  =  32  fifths. 
8  X  ^  =  iyi. 

Tell  the  child  that  8'>^  ^  is  read  "  8  times  4  fifths '" 
or,  *' multiply  4  fifths  by  8/'  and  it  means  that  there 
are  8  groups,  each  group  containing  4  fifths^  to  be  re- 
dueed  to  one  group  containing  3Z  fifths. 

32  fiftJis  equal  6  and  Z  fifths. 

Ask  for  a  general  rule  after  several  examples  n<ive 
been  explained  by  the  pupil. 

To  Multiply  Fractions  and  Integers : 

1.  Make  a  fraction  of  the  integers  by  giving  each  the  de- 
nominator 1. 

2.  Cancel  it  Possible.  Multiply  the  numerators  for  a  new 
numerator  and  the  denominators  for  a  new  denominator. 

3.  Bednce  the  resnlt  to  its  simplest  form. 

EXAMPLES: 

1.  6X§=  ?  Wobk: 

2.  What  is  \  of  225? 


WoBx: 

S         135        1U5 
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Kxp  LAN  axiom: 
160?-  7  of  225=^ 

7  of  225  =  6K-^.or  I60f- 

■"Principle : 

CuLCel  BlwayB  when  yon  can,  multiply  only  when  yon  must. 

MULTIPLYING   FRACTIONS   BY   FRACTIONS. 

TALK) 

Present  like  this —  One-  half  of  ^S  equals  how  many 
dollars  f    On&  half  of  one  dollar  equals  what  f 

One  half  of  one  half  dollar  equals  what  ? 

Many  times  we  get  parts  of  things  ami  many  timet 
we  get  parts  of  parts  of  things. 

Show  by  a  drawing  of  a  square  that  1  half  of  1 
half  equals  1  fourth. 

For  the  Pupil  : 

Here  I  will  show  by  a  circle  that  1  half  of  1 
fifth  equals  1  tenth. 

1  of  i  =  A 

Show  by  drawings  that — 
4of  |  =  f 

To  the  Teacher : 

i^V  /  ■  ^"^^M^         Tell  the  pupil  to  notice  that 

^Kv'''       /  ^^^     here  we  found  a  part  of  a  part, 

^H  \.     /       ..   ^       or  we  multiplied  a  fraction  by 
^H       ^"*-.— i-'^  a  fraction. 

^^Ro  Multiply  Fractions  by  Fractions: 

^*      1.  Canoel  if  pouible. 

2    Then  maltiply  the  ntuneratorB  for  a  new   nnmerator  and 
the  denonuoators  for  a  new  denominator. 
&  SimpUty  the  result. 
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EXAMPLES. 

1.  Multiply  A  by  A- 

Thb  Right  Wat:  Thb  Wboho  Way; 

Work: 

9  21       11       est       98gT       ^... 

10  85       18       12       1000       ^lOOa 

t  4 

8.  What  is  the  product  of  2|  x  8J  >'  6A  ? 

Work  :  Explanation  ; 

91--     «ii    -     fix  =  -  Reduce   the   mixed 

^*"6'     ^"o-     ^inr"io-        numbers   to   improper 

iS    «    68    uw  fractions  and  then  multi- 

^lo^'lT'^^^^'  ply»  employing  cancella- 

*  tion. 


—  X  — 


4.  Multiply  8i  by  15. 

Work  :  Explanation  : 

oj  Multiply  the  fraction   by  the  integer, 

I&  then  the  integer  by  the  integer,  and  add 

1  a  the  products. 

220  ^^^    pupil     may    explain    the    work 

thus :  — 

^^^3  (1)  Write   the    mixed    number,   with 
the  whole  number  below  the  integer  of  the  mixed  namber 

(2)   15x|-7=lf;    1|=1|;   Write  1|. 


(3)  15  X  8  °  120  ;    Write  120  below  the  1.     Add. 

(4)  120  +  1|  -  121f         Product  is  121|. 


•1  '  j 
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DIVISION    OF    FRACTIONS. 

XAI^Kt 

Present  like  this:^' 

How  many  thirds  in  1  f 

1  divided  by  1  third  equals  what? 

1  third  is  contained  in  1  how  many  times? 

1  third  is  contained  in  2  how  many  times?    in  6? 

Then,  6  divided  by  1  third  equals  what? 

Let  us  write  a  few  facts^  you  helping  me:  — 

1*1=3 

f  ■*•  J  reads  the  satne  as  6  yds.  ■*•  1  yd. 
6  yds.  ■*■  1  yd.  =  6 
i*i  =  6 

8         1 

6        6         ' 

-  ■»•  -    reads  the  same  as  3  yds.  -*- 1  yd. 
3  7jr/s.  -^  1  yd,  ^'-  3. 

3         1 

6         5        '^• 

-  +  -    cannot  he  divided  in  that  form. 
The  f?'a('tio)fs  must  hare  the  same  name. 


1  6        5         10 

a      la'    6  ~  la 

10         6 

rj       12       ^6'    ^^^     ^3- 
The  child  should  now  he  able  to  tell  these  facts. 

ONE    WAY    TO    DIVIDE    IN     FRACTIONS: 

1.  The   fractions   must   have   a  common    name,  or 
common  denominator,  before  we  can  divide. 

2.  Divide   the   numerator  of  the  dividend  by  the 
numerator  of  the  divisor. 

3.  Simplify  tlie  result. 
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The  preceding  manner  of  dividing  in  fractions  is 
not  the  most  practical.    It  is  not  used  in  practice. 

The  Easiest  and  Best  Way  to  Divide  in  Fractions : 

I 

1.  Invert  the  divisor,  and 

2.  Proceed  as  in  multiplication  of  fractions. 

a      1      a      6      10 

Thus,  l*7  =  7^T  =  i  =  8i. 

Why  We  Invert  the  Divisor. 

•^8  1  "^6  6 

1.  5  6  6  18 

•^61  ^6^66 

9  9  5  6  80 

Oyie  divided  by  a  fraction  is  the  fraction  inverted, 
or  the  7'eciprocal  of  the  fraction. 

Remember: 

Any  number  larger  or  smaller  than  one  is  so  many  times  (as 
expressed  by  that  number)  larger  or  smaller  than  the  fraction 
inverted.     This  is  the  reason  we  invert  the  divisor. 

18  1  8  73 

1*7  =  7      But,  9*7  =  9x7  =  7=  72. 

2  8  9  8  19  _ 

1*7  =  7      But,  4*7  =  4x-  =  -  =  6. 

examples;  In  practice  we  shorten 

1.  Divide  12  by  |.  the  work  thus:— 

Work:  12  *  7  =  12  x  7  =  16- 

8  4 

1  -►^  —  =  —  Note. — Ask  the  ohlld 

43 

again  and  again  to  explain 
12  "^  7  =  12  X  —  =  —  =  Ig.  why  he   inverts   the   tenns  of 

the  divisor.  He  should  be 
asked  to  write  an  explanation  something  similar  to  the  one  given 
above,  to  illustrate  the  successive  steps. 
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2.  Divide  f  by  f 

Wobk: 

In  practice  the  work     1 
is  shorteued  thus:—            J 

'-T-T 

3         E         8         6        IS        a 

!-fi4=^.     J 

V*7"7    ^'»~w 

^a 

3.J*4=? 

*V 

■WoBll: 

SHORTENED  PR0CE'SS:^B 

1  ♦4-7 

1           t     t     1     1 

I'.^M^i                       1 

T-*-TX7-5-3- 

A  Good  Wat  to  Divide  a  Mixed  Number  by  am  Iktbokb.         ^ 

i         DividB  m  by  11. 

■ 

"Wobk: 

■ 

divide  the  integer  by  the  divisor,  then    ^M 

Hi     joi-  ll.« 

remuinder,  if  any,  tii    tlie    fniutiun,  nnd      ^M 

divide  ll, 

ie  sum  by  the  divisor.                                        ^ 

"Ci-x^Biita  or  rBAOTtoMs"  Uxtbod  in  Lonq  Ditibion. 

This  is  really  dividing  an   integer   by  a  mixed 
nnmber. 
example: 

Divide  500  by  9^. 

Wobe: 

*3sJ000  Multiply  both  dividend   xnd  divisor  by  the 

1001 1500  dsDomiDator  of  the  fnotion,  and   that   oleara  of 

— T^  fnotions.     Divide  through, 

COMPLEX    FRACTIONS. 

A  complex  flractioii  is  one  which  has  a  fraction 
in  either  its  numerator  or  denominator,  or  both. 
Thus:— 

I,        £*,        —    are  all  complex  fractions. 
i  10  6| 
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Complex  fractions  should  not  be  left  complex  but 
should  be  simplified.     The  line  between  merely  indi- 
cates division,  which  operation  should  be  performed. 
The  given  complex  fractions  are  read  in  this  way : 
i  divided  by  | ;  2^  divided  by  10 ;  4  divided  by  6§. 

EXAMPLES. 


1.  Change  -I-  to  a  simple  fraction. 


WoBK : 

2,  Change  jl  to  simpler  form. 

Work: 

2  J  =  ^       4  -  10  =  4  X  ^  =  J. 
To  Find  What  Part  One  Number  Is  of  Another. 

XAI^Kt 

Present  like  this:  — 

What  paH  of  2  is  If 

1  is  what  part  of  3  f 

1  day  is  what  part  of  SO  days  f 

1  is  what  part  of  10  ? 

3  is  what  part  of  10? 

The  pupil  should  be  led  to  see  that  the  number  that 

shows  the  part  is  used  for  the  numerator  and  the  num^- 
ber  denoting  the  whole  as  the  denominator.     Thus:  — 

4  is  what  part  of  9?  The  whole,  or  9,  is  used  a^  the 
denominator,  and  4*  '^hich  shows  the  part,  as  the 
numerator, 

EXAMPLES. 

1.  5  is  what  part  of  7?     2.  f  is  what  part  of  9? 

Work  :  Work  : 

1  =  I  of  7.  1  =  I  of  9. 

5  =  5  X  I  of  7,  or  f  of  7.    |  =  f  of  i  of  9,  or  fr  of  9. 

Hence,  |  =  ^  of  9. 


J. 

FRACTIONS 


Benieinber : 

I.   Un  the  number  denoting  tlie  part  for  the  numerator. 
S.  Use  the  nnmbei  showing  the  whole  aa  the  denominator. 

MISCELLANEOUS    PROBLEMS    IN    FRACTIONS. 


1 
) 

I 

[ 


F 


To   the   Teacher: 

Many  problems  should  be  given  throughout  the  work 
in  fractiona.  These  may  be  both  oral  and  written.  A 
few  illustrative  problems  follow: —  • 

PROBLEM : 

^  of  a  pole  is  in  water  and  |  of  it  is  in  mad. 
rest  is  in  the  air.    What  fraction  of  the  whole  is        " 
the  air? 

Solution: 

In  the  water  and  mud  there  is  J  of  the  pole 
^  of  it.  or  I  of  it.    The  rest,  or  -J-  of  the  pole,  u.  «*  ^__ 
the  air. 
Work: 

_      _  No  pencil  should  be  used  in  saoh  problemB. 


problem: 

How  much  silk   is   there   in  remnants  measnrii^ 
62  yds..  12§  yds.,  and  7^  yds.? 
Soldtion: 

Id  all  there  is  the  sum  of  6|  yds.,  12|  yds.,  and 
7|  yds.,  or  26H  yds. 
Wobk: 

12|  =  12A  A  problem  lik*  Hob  ouf^t  to  be  worked 

7i=     7^      mentaUy. 

2SH 
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problem: 

What  is  the  cost  of  10  bbls.  flour  at  $4}  per  bbL? 

Solution  : 

The  cost  is  10  times  $4^,  or  $45. 


problem: 

In  a  quart,  liquid   measure,  there   are   57|  cubic 
inches.    How  many  cubic  inches  in  a  gallon? 

Solution: 

In  a  gallon  there  are  4  times  57f  cubic  inches,  or 
231  cubic  inches. 

Work: 

57|  cu.  in. 

4 
NoTB. —  Here  the  work   is   written   merely 

3  to    indicate    the    process.     It  should   be   done 

228  mentally  by  the  pupil. 

231  cu.  in. 


problem: 

An  electric  car  goes  a  mile  in  7  minutes  and  10 
seconds.*  How  long  will  it  take  to  run  8  miles? 

Solution  : 

10  seconds  =  i  min.    To  run  8  miles,  it  will  take  8 
times  7i  min.,  or  57^  min. 


problem: 

My  house  is  worth  $8000.    I  insured  it  for  f  of  its 
value.    For  how  much  is  it  insured? 

Solution  : 

It  is  insured  for  f  of  $8000,  or  $6400. 

Work  : 

1600 

i  X  &.yuL  =  6400. 


FRACTIONS.  17* 

problem: 

I  have  32^  lbs.  of  seeds  to  be  put  in  1  oz.  packages. 
How  many  packages  will  I  have? 

Solution  :  Work  : 

1  lb.  will  make  16  pack-  32i 

ages,    82i  lbs.  will  make  16 

32^  times  16  pftckages,  or  8 

520  Dackages.  1^^ 

32   ^ 


620 


problem: 

A  train  ran  87^  miles  in  an  hour.    What  was  the 
average  speed  per  minute  ? 

Solution  No.  1: 

The  average  speed  was  as  many  miles  as  60  is 
contained  times  in  87^,  or  IH- 

Work: 

35 

87|  ^  60  =  -Lp  x-sV  =  M  =  IH- 

12 

Solution  No.  2: 

The  average  speed  per  minute  was  ^(^  of  87^  miles, 
or  l^T  miles. 

Work: 

12 


problem : 

The  scantling  in  a  woodshed  will  be  placed  1^  ft. 
apart.  If  the  woodshed  is  16  ft.  x  24  ft.,  how  many 
scantling  are  needed,  no  allowance  being  made  for 
the  door,  windows,  or  gables  ? 

Solution  : 

The  length  of  all  the  walls  will  be  2  x  16  ft.,  plus 
2  X  24  ft.,  or  80  ft.  It  will  take  as  many  scantling 
as  1 J  is  contained  times  in  80,  or  60. 

Note. —  Illustrate  by  a  diagram. 
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problem: 

How  many  scantling  will  it  take  for  a  wall  sup- 
ported at  the  ends,  on  one  side  of  a  lot  160  ft.  long  ? 
The  scantling  are  to  be  2  ft.  apart 

Solution  : 

It  will  take  as  many  scantling  as  2  is  contained 
times  in  160,  or  80.  One  extra  is  needed  to  support 
one  end,  making  81  in  all. 

Note. —  lUuBtrate  by  diagram  that  one  extra  is  needed. 


PROBLEM : 

A  farmer  raises  93|  bu.  of  oats  on  3^  acres.    What 
is  the  average  yield  per  acre  ? 

Solution  : 

The  average  yield  is  as  many  bushels  as  3^  is  con- 
tained  times  in  93f ,  or  26^. 

Work: 

2 

Note. —  The    second    step    in  the    above   work  need  not   be 
written  when  the  pupil  is  familiar  with  the  prooess 


PROBLEM : 

A  freight  train  travels  19|  miles  an  hour.  A  pas- 
senger train  on  the  same  road  travels  42J  miles  per 
hour.  The  freight  train  is  314  miles  ahead  of  the 
passenger  train.    How  far  apart  are  they  in  12  hours  ? 

Solution  : 

The  passenger  train  gains  in  1  hour  the  difference 
between  42^  miles  and  19|  miles,  or  22^^  miles.  In 
12  hours,  it  gains  12  times  22^^  miles,  or  271  miles. 
The  distance  they  are  apart  then  is  the  difference 
between  314  miles  and  271  miles,  or  43  miles. 

(i)  42i-19|  =  42A-19A  =  22A. 
(2)  12  X  22T3y  =  271. 
(8)  814-271=43. 


FRACTIONS. 


m 


problem: 

Which  is  greater,  §  of  iJ,  or  ^  of  fj,  and  how 
much  ? 

Solution  : 

§  of  y  -  if.  iotn  =  n. 

Reducing  H  and  f?  to  a  common  denominator, 
we  have  |fl  ^^^  iMr-  iH  is  greater  than  ^^.  It  is 
AV.  or  1^  greater. 

Hence,  ^  of  -H  is  t^  greater  than  J  of  fj. 

Note. —  Suoh  problems  ore  not  of  practical  value,  but  chil- 
drea  will  find  tbem  in  their  text-books. 


REVIEW    OF    THE    PRINCIPLES    OF    FRACTIONS. 


1.  A  fraction's  value  is  the  quotient  obtained  by  dividing  tbe 
lerator  by  the  denominator. 

1  =  3.         3  is  the  value  of  f. 
I  =  |.        I  is  the  value  of  %. 

2.  Unltiplying  the  denominator  of  a  fraction  divides  the  frac- 
tion by  that  number. 

Jx.  =  4.  »><,  =  *.  lx.  =  A. 

3.  Dividinif  the  denominator  of  a  fraction  mnltipUea  the  frao- 
by  that  number. 

a  *  4  ~  4-  V  *  I  ~  ~r-  T5  *  ,  ~  f. 

4.  Moltiplylnp  the  numerator  of  a  fraction  mnltipliea  the  frac- 
tion by  that  nnmber. 

i^"  =  f       *■■■=*.        s-'-v- 

5.  Dividing  the  numerator  of  a  fraction  divides  the  fraction 
by  that  nnmber. 

4-"  =  f  H-"  =  -A.         ?•'  =  !. 

6.  Moltiplying^  both  numerator  and  denominator  of  a  fraction 
bj  the  tame  number  does  not  change  the  value  of  the  fraction. 


Mgnm' 


V 


-i'l 


♦  ;:=■+*=♦. 
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7.  SiTiding  both  numerator  and  denominator  of  a  fraotioA  by 
the  aame  nnmber  does  not  ohange  the  value  of  the  fraction. 


t 

Many  practical  problems  should  be  given  involving 
the  four  opera4>ions  in  practions. 

Don't  give  fool  problems  like  some  arithmetics.  Make 
them,  prOfCtical. 

These  from  arithmetics  in  use  are  not  practical:  — 

1.  A  man  who  weighs  155  lbs.  wishes  to  buy  a  bi- 
cycle that  weighs  |  of  his  weight.  What  will  the 
bicycle  weigh  ? 

JtTo  sane  man  buys  a  bicycle  in  that  way. 

2.  The  thermometer  showed  84J  degrees  at  10 
A.M.  and  12^  degrees  at  8  P.M.  What  was  the 
difference  in  temperature  at  the  two  periods  ? 

Who  ever  reord  thirty -seconds  of  a  degree  on  a  ther^ 
momster  used  as  this  suggests? 


PART    FIVE. 

UNITED    STATES   MONEY. 

DECIMAL  FRACTIONS. 

PRICE  MARKS. 

BILLS. 


tn    to    hi*  fathrr 


■o  Km  upon  lltOe  otres 
tpUdon  than  ke  that 
V(t»  dotr  to  hts  father's 


RULES. 


IT    18    just   as   unpsjohological    to   begin    the    teaching    of 
arithmetic  by  a  mass  of  inherited  rules,  as  it  is  senseless 
to  try  to  teach  language  by  means  of  mere  rules  of  speech. 

TiLLICH. 


Whoever  would  bring  his  pupils  to  intelligent  com- 
putation should  develop  no  rule,  but  should  wait  until  the 
children  themselves  discover  it.  — Fstzqa. 


Give  me  leave  to  take  notice  of  one  thing  I  think  a 
fault  in  the  ordinary  method  of  education,  and  that  is,  the 
charging  of  children's  memories,  upon  all  occasions,  with 
rules  and  precepts,  which  they  often  do  not  understand,  and 
constantly  as  soon  forget  as  given.  — Locke. 
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UNITED  STATES  MONEY. 


Bboxze  : 

One-cent  piece. 
Silver  : 
Dollar 

Half-Dollar  = 
Quarter-Dollar 
Dime  = 


Nickel  : 

Five-cent  piece. 

Gold  : 

$1.00.  Double  Eagle  =  $20.00. 

0.60.  Eagle  =  10.00. 

=  0.25.  Half  Eagle    =        6.00. 

0.10.  Quarter  Eagle    =    2.50. 


ITALKi 
I      United  States  money  has  been  treated  in  this  book  6«- 
fbre.     The  purpose  of  the  previous  pages  ore  this  subject 
b  to  acquaint   the  pitpil   with   the   common,  V.  S.  nietal 
poina,  that  he  may  become  familiar  with  change. 
V      W%en  dollars  and  cents  are  icritten  by  the  pupil,  he 
fa  using  the  decimal  notation.     When  he  ad-da  and  sub- 
tracts   dollars   and   cents,   he  adds   and  subtracts   deci- 
mals.    For  that  reason,  the  subject  of  U.  S.  money  may 
iE«  taken    up  Just   before   the  pupil    enters   on    work   in 
decimals. 
'      Besides  the  coins  spoken  of  in  a  previous  chapter, 
there  are  gold  coins  representing  the  values  of  $2.50, 
J     $5,  $10,  and  $20. 

Then  there  ia  paper  money,  founded  on  credit.    It 
represents  value,  but  in  itself  has  no  value. 

This   paper  money  is   made  up  of  paper  promises 
pay  the  amounts  named,  in  gold  or  silver,  on  de- 
Dand. 

It  includes  bank  bills,  U.  S.  treasury  notes,  govem- 
Deot  bonds,  etc. 

(181) 


i 
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These  notes  are  used  in  the  place  of  coin,  and  are 
preferred  in  many  sections  of  the  country,  because 
they  are  light,  and  are  more  easily  carried  than  either 
gold  or  silver.  They  represent  the  values  $1,  $2,  $1 
$10,  $20,  $50,  $100,  $500.  $1000. 

Note. — It  is  interesting  to  know  that  in  the  eastern  part  of 
the  U.  &.,  paper  money  is  almost  exclusively  used  for  amounts  of 
$1  and  above,  while  on  the  Pacific  ooast  goh)  and  silver  are  used 
in  nearly  every  transaction. 

The  standard  of  U.  S.  money  is  the  gold  doUaCii 
Gold  is  used  because  in  itself  it  has  great  worth  and 
little  bulk,  and  because  it  varies  very  little  in  valua 

WRITING     DOLLARS     AND     CENTS. 

Dollars  and  cents  are  written  together.    Thus,  ' 
dollars  and  sixteen  cents  is  written,  $2.16. 

The  dollars  are  separated  from  the  cents  by  a  pe- 
riod. If  the  number  of  cents  is  less  than  ten,  the  tens' 
place  ia  filled  by  a  0.  Thus,  we  write  twenty  dollars 
and  two  cents,  $20.02. 

Mills,  or  tenths  of  a  cent,  are  written  to  the  right 
of    the   cents.     Five  dollars,  six   cents,  four  mills 
written,  $5,064. 

Bead  the  period  aa  "  and." 

Give  much  drill  on  reading  dollars  and  cents. 

READ  : 

$102.40    $417.62    $108.09    $49.13    $100.0 

WRITE     IN     figures: 

Four  hundred  two  dollars. 

Two  hundred  dollars  and  forty  cents. 

Six  hundred  eight  dollars  and  one  cent. 


adding    dollars    and    cents. 

In  adding  dollars  and  cents,  write  the  numbers  i 
for  ordinary  addition,  taking  care  to  write  the  ceod 
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ander  cents,  and  the  dollars  under  dollars.    The  num- 
bers may  then  be  added  as  if  the  periods  were  not 

n   there. 

■       Add  S33.1S,  $166.02,  $138.63. 

^^  Work  : 

eUBTRACTINQ     DOLLARS     AND     CENTS. 

Write  the  dollars  under  dollars  and  rants  nndei 
cents,  and  subtract  as  in  simple  numbers.  Put  the 
penod  in  the  remainder  to  show  the  cents. 

EXAMPLE: 


$  33.18 
166.02 
133.63 


■          From  S402.24  take 
»       $157.35. 

Wobk: 

$402.24 
167.36 

$244.89 

example: 

From  $170  take  $25.46. 

Work: 

$170.00 
25.45 

$144.55 

example; 

From  $26.45  take  $9. 

Wohk: 

$26.45 
9.00 

$17.45 


MULTIPLYING     DOLLARS     AND     CENTS. 

Multiply  as  in  simple  nnmbers,  and  pat  a  period 
in  the  product  to  show  the  cents. 
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EXAMPLE : 

Multiply  $35.04  by  27.  Wobk  : 

$35.04 
.      27 

24528 
7008 

$946.08 

DIVIDING     DOLLARS     AND     CENTS. 

Divide  as  in  simple  numbers,  and  put  a  period  m 
the  quotient  when  you  get  to  the  period  in  the  d/vi- 
dend. 


example: 

Divide  $450.25  by  26.  Wobk  : 


$18.01 

25  )  $450.25 
25 


200 
200 


25 
25 


HISTORY    OF    OUR    COINAGE. 


The  American  Indians  used  strings  of  shell  beads, 
called  wampum,  as  money.  If  one  Indian  bought  a 
blanket  from  another,  he  gave  so  many  of  these 
shells  in  exchange. 

The  colonists  at  that  time  used  musket  balls,  furs, 
pelts,  and  tobacco  as  money.  To  put  a  price  on  a 
horse  in  the  southern  colonies  was  to  estimate  its 
worth  in  so  many  pounds  of  tobacco. 

In  1652,  the  colony  of  Massachusetts  decided  that 
lighter  and  better  money  be  coined,  and  John  Hull 
was  made  mint-master.  He  struck  off  silver  shillings, 
sixpences,  and  threepences  for  the  colony,  and  in  pay- 
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ment  was  allowed  to  make  a  certain  number  for 
himself. 

In  1659,  Lord  Baltimore  caused  sixpences  and 
groats  to  be  coined  in  Maryland,  This  was  the  sec- 
ond colony  to  have  a  mint. 

Florida  and  Louisiana  bad  mints  of  their  own  be- 
fore they  became  parts  of  the  United  States. 

In  1789,  the  constitution  of  the  United  States  was 
ratified,  and  in  it  was  an  article  providing  for  the 
establishment  of  a  United  States  mint.  No  state  was 
to  make  its  own  money.  The  mint  was  established 
at  Philadelphia  in  1793,  and  a  year  later  was  coining 
gold  and  silver  money. 

Other  mints  have  since  been  established  in  New 
Orleans,  San  Francisco,  Carson  City,  and  Denver. 
Where  are  these  places  ? 

Derivation  of  Names  of  IJnIted  States  Money  : 

It  may  be  interesting  to  know  that  the  word  dol- 
hr  is  supposed  to  have  come  from  Dole,  the  name  of 
a  small  town  where  dollars  were  first  coined. 

Dime  is  from  the  French  word  disme,  which  means 
tenth. 

CeJit  comes  from  the  Latin  word  rmfiim,  meaning 
^andred. 

Mill  is  also  from  the  Latin,  coming  from  miUe,  a 
lOusand. 

Eagles  were  named  after  our  national  bird. 


DECIMAL    FRACTIONS. 


By    th-e   tinte   the   teacher  takes  up  the   actual   work 
r.  decimal  fractions,  the   children   are  familiar  with 
iting  dollars  and  cents, 
Thibt,  the  ehildrea  have  been  using  the  decimal  sya- 
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tern  in  a  simple  way,  only  they  did  not  call  it  so. 
Since  our  money  system  is  ba^ed  on  the  decim,al  scale, 
they  can  perhaps  approach  the  decimal  fraction  more 
easily  from,  that  direction. 

The  children  know  that, 

1  cent  is  one  hundredth  of  a  dollar. 
10  cents  are  t^n  hundredths  of  a  dollar. 
26  cents  are  twenty-five  hundredths  of  a  dollar. 
Instead  of  writing  the  10  cents  as  -^  of  a  dollar, 
they    have    been    writing    the    number    10    with    a 
period  before  it,  and  the  sign  $  before  the  whole,  as 
$4.10.    They  read  this  "four  dollars  and  ten  cents," 
which  they  readily  see  means  the  same  as,  "four  and 
ten-hundredths  dollars." 

This  has  made  the  child  familiar  with  writing 
simple  decimals  as  far  as  hundredths,  only  he  has 
not  called  them  decimals.  His  work  has  perhaps  in- 
cluded much  that  is  given  on  the  next  few  pages. 


SIMPLE    DECIMAL    WORK. 

Almost  as  soon  as  pupils  become  familiar  with 
easy  common  fractions,  they  may  be  shown  that  o^ie 
tenth  may  be  written  in  two  ways,  thus: — 

and  H  ^^^1  he  written  1.1 
■^  may  be  written  .45 
\^  may  be  written  1.26. 

At  first,  write  only  tenths  in  the  two  ways,  and 
give  plenty  of  examples  until  pupils  are  familiar  with 
them. 

Use  examples  like  these:  — 

4tV  4.1  6A  6.3  2fr,V  26.1 

+  7A        +7.3        +7^        +7.2        +14tV        +14.7 

l\^       Tu       "13^       Us  40i^  40.8 
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4A 


7.7 
-3.3 


4.4 


-2A 

4A 


4.7 


Pupils  will  soon  prefer  to  add  and  sabtract  such 
fractions  in  the  decimal  way.  This  helps  to  drive 
away  the  idea  that  decimal  fractions  are  something 
to  be  feared. 

Have  the  children  read  such  exprfissions  as  4.5,  in 
two  ways :  /our  and  Jice-ieuihs,  and  fiMiy-five  tenths. 
Show  them  that  both  expressions  have  the  same  value. 

Use  many  simple  examples  to  make  this  clear. 

They  will  enjoy  examples  like  these:  — 

3jV         3.1  4^        4.3  7A         7.2 

2  X2        X3  x3         x4  X4 


6A        6.2         12A 
2)4-iV       2)4^       3)6iV 


12.9 
3)6.! 


2StV      28.8 
2)8.6       2)8^ 


2tV  2.1  2A  2.3  4.3  4^ 

The  results  in  all  such  work  should  be  given  from 
inspection.  With  a  little  practice,  it  can  be  made  a 
very  rapid  aud  pleasant  exercise. 

Let  the  pupils  copy,  and  write  results  for  similar 
examples. 

Dictate  many  numbers  to  write,  using  the  decimal 
lint,  a.s, 

four  and  five  tenths, 
forty-five  tenths, 
two  hundred  four  tenths. 
Write  numbers   in  figures  and   have  them  read  in 
(  two  ways  mentioned,  as, 

1.4  NoTB. —  The  child's  mind 

.4  is    not    equally    autive    at    all 

.6  times.     Some  of  this  work  will 

7.2  require  more  drill    than    other 

1.8  parts.     Give  enough.     Review 

3.4  ohen. 
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When  the  teacher  is  teaching  hundredths,  and  the 
pupil  needs  more  individual  attention,  help  him  in 
this  way: — 

1.  Review  his  work  in  dollars  and  cents. 

2.  Teach  him  to  write  hundredths  decimally. 

You  will  have  little  difSculty  if  he  is  asked  such 
questions  as, 

What  part  of  a  dollar  is  27  cents?  etc. 
Write  for  him  ^  in  the  two  ways  — 

^  and  .27. 

Have  him  write  many  more,  as, 

T«Tr  =  .08 

Tinr  "  -IS 

Teach  him  to  read  expressions  like  3.24  in  two 
ways,  thus: — 

three  and  twenty-four  hundredths, 
three  hundred  twenty-four  hundredths. 

Give  many  of  these: — 

24.02  24t*t  12.03  12Tihr 

+1.03  +l4iF        +10.24        +10t%V 

25.05  25t^  22.27  22^ 

16.08  lertr  27dhr  27.09 

-4.03  -irh        -13dhr        -13.03 

12.05  12^  14^  14.06 

.24  +  .11  =  ?    Read,   24   hundredths   plus    11    hun- 
dredths are  35  hundredths. 
Bead  in  the  same  way : — 

.14  +  .09  .14  -  .07 

.35  +  .14  .39  -  .06 

.63  +  .22  .25  -  .13 

NoTB.^— Let  the  popil  make  others  and  read  them. 
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.09  X  3  =  .27.    Read.  9  hundredths   multiplied  by  8 

I  27  hundredths. 

Do  the  same  with  these  and  others : — 


.14X2 
.04X6 
.07X8 


.11x3 
.08X6 
.07  X  9. 


i  *  5  =  .05.  Read,  2.^  hundredths  divided  by  5  are 
I  hundredths. 

.16  *  4  .64  *  9 

.27  *  3  .32  *  8 

.18  *  6  .60  *  4. 


To  write  a  quotient  of  two  or  more  decimal  places, 
when  the  divisor  is  a  whole  number  and  the  dividend 
has  more  than  one  decimal  place,  the  pupil  need  only 
remember  his  work  in  dividing  dollars  and  cents. 

The  results  to  those  below  .should  be  given  from 
inspection.  Some  pupils  are  not  able  to  do  this,  and 
may  be  allowed  io  write  part  of  the  work,  or  enough 
uo  determine  the  answer. 

Write  results  as  rapidly  as  possible  for: — 
4.34*14  31.5*15 

14.14  +  14  81.65  *  15 

28.42  *  14  30.15  *  15 

42.66  *  14  46.46  *  15 

1.54*14  61.6*15 

1.654  *  14  94.5  *  16 

2.94  *  14  79.6  *  15 


48.4S*16 
16.64  *  16 
97.6  *  16 

44.40*20 
70.20*20 
46.20*20 

100.8 


►16 
86.4  *  16 
48.96  *  16 

48.24  *  24 
72.96  *  24 
78.24*24 
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DECIMAL    FRACTIONS    FORMALLY. 


Hie  child's  work  has  included  the  essence  of  much 
on  the  next  few  pages.  They  connect  his  work  with  the 
decimal  fraction  a^  the  decimal  system^. 

Most  teachers  have  some  good  plan  for  doing  this. 
Some  find  one  sim^ilar  to  the  following  good : — 


• 

A    GOOD    PLAN. 


Take  a  piece  of  cardboard  and  rule  it  as  shown 
here,  ten  strips  and  ten  equal  parts  to  each  strip. 
Let  the  pupil  have  it. 
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Ask  Qne)«tion8  Like  These  : 

How  many  strips  in  the  large  square?     (Pupil.)  10. 
One    strip    is    what    part   of    the    large    square  I 
(Pupil.)  tV- 

What  part  of  the  large  square  are  three  strips  ? 
(Pupli)    A. 

Take  out  ^  of  the  large  square.    What  remains ! 
[Pupil.]    i  strips,  or  tV- 

Take  out  A.    How  many  strips  is  that?    {Pupil.) 
8  strips. 

Take  out  -Ht-    (Pupil.)    Ail  of  it. 
How  many  smalt  squares  in  each  atrip  ?  (Pupil.)  10. 
In  two  strips?     (Pupil.)  20. 
F        In  all  the  large  square  ?     (Pupil.)  100. 
k     What  part  of  the  large  square  is  one  of  the  small 
faquares  ?     (Pupil.)  rh- 

Three  of  the  small  squares!    (Pupil.)  yfu. 
Take  out  iVff  of  the  large  square.    (Pupil.)  1  strip. 
Take  out  -j^  of  the  large  square.    (Pupil.)  1  strip. 
Take  out  -jV  and  -[-Ju  of  the  large  square,     (Pupil.) 
One  strip  and  4  parts  of  another. 

How  many  hundredths  of   the  large  square  in  the 
bandT+T?    (P<*j}'l.)  iViT. 

B    Write  the  one-tenth  in  figures.     (Pupil.)  jV- 
■      What  is  the  denominator  ?    (Pupil.)  10. 

We  can  write  the  fraction  iV  in  another  way,  like 
this,  .1. 
^    We  simply  write  1  and  put  a  dot  before  it,  .1. 
H    Now  we  call  it  a  decimal  f^actiou. 
P    We  call  the  dot  a  decimal  point.    Such  fractions 
as  we  have  been  using   here   we  call   decimal    frac- 
tions, because  their  denominators  are  all  teu   or  a 
multiple  of  ten. 

»Bead  these  decimals  =  — 
.3,    .4,    .7,    .9,    .5. 
Show   how  much   of   the   large   square   each   one 
represents. 
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Write  in  decimal  fractions  :  — 

six  tenths, 
eight  tenths, 
four  tenths. 

WRITING     HUNDREDTHS. 

Now  pick  up  four  hundredths  of  the  large  square. 
We  write  that  in  a  decimal  fraction  this  way: — . 

.04 

You  see  we  put  a  0  in  the  place  where  tenths 
were  above,  and  write  the  4  in  the  next  place  to  the 
right. 

Read  these :  — 

.07,    .06,    .02, 

How  many  tenths  and  how  many  hundredths  in 
.24? 

Read  it  and  call  it  all  hundredths.  (Pupil.)  24 
hundredths. 

Illustrate  in  this  way  the  writing  and  reading  of 
tenths  and  hundredths.  Continue  until  it  is  clear  to 
the  pupil. 

THOUSANDTHS. 

In  the  same  way,  if  necessary,  you  may  illustrate 
the  decimal  fraction  as  far  as  thousandths. 

Many  teachers  secure  good  results  without  illus- 
trating it  in  the  practical  way  suggested.  Perhaps 
your  child's  teacher  is  one  of  these. 

Teach  that  the  third  place  to  the  right  of  the 
decimal  point  is  called  thousandths. 

Write  five  thousandths  for  him  as  a  decimal  frac- 
tion.   .005. 

Ask  him  to  write  seven  thousandths  as  a  decimal 
fraction.    .007. 

He   knew  when  he  took  ten  hundredths  he  had 
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one  tenth,  so  now,  in  the  same  way,  if  he  takes  ten 
thousandths,  he  will  have  one  hundredth. 

Write  ten  thousandths  for  him  as  a  decimal.    .010. 

Explain  that  as  in  common  fractions  we  reduce  to 
lowest  terms  to  simplify,  so  in  decimal  fractions, 
irhen  we  get  ten  parts  of  one  name,  we  drop  that 
ame,  and  call  it  one  of  the  next  higher  order. 

So,  to  write  ten  thousandths  as  a  decimal  simpli- 
fied, we  leave  out  the  last  0,  and  write  it  .01.  Read, 
one  hundredth. 

NoTB. —  You  may  say  that  the  0,  when  at  the  right  of  a 
decimal  fraotion,  may  be  omitted,  because  it  has  no  value.  It 
umply  ahows  a  decimal  not  in  its  lowest  terms.  This  is  true 
only  when  it  is  not  followed  by  another  figure. 

After  drill  similar  to  that  outlined  here,  he  is 
ready  to  be  given  the  "decimal  places,"  as  they  are 
called,  and  their  names. 

The  first  place  is  tenths. 

The  second  place  is  hundredths. 

The  third  place  is  thousandths. 

The  fourth  place  is  ten -thousandths. 

The  fifth  place  is  hundred -thousandths. 

The  sixth  place  is  railliontha. 

The  seventh  place  is  ten-millioiiths,  etc. 

DtLBtration   of  Fraction  of  Each   Order: 

.2    -    -    -     two  tenths 
,02    -    -    •    two  hundredths 
.002    -    -    -  two  thousandths 
,0002    -    -     two  ten-thou-sandths 
.00002    -    -  two  hundred-thousandtha 
.000002    -      two  millionths 
.000000002    -    two  billionths. 

Let  the  child  write  other  numbers  for  each  place 
nd  read  them  to  you. 

Explain  in  a  nice  way  how  easy  it  is  in  this  raan- 

A.  B.-lt 
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ner  to  write  fractions  that  have  ten,  or  some  multiple 
of  ten,  for  a  denominator.  The  figures  of  the  numer- 
ator put  in  the  right  place  and  the  decimal  point, 
do  all. 

The  same  law  holds  good  here  that  the  child 
found  true  in  writing  integers : — 

Ten  imits  of  any  order  make  one  nnit  of  the  next  higher 
order. 

The  place  of  the  right-hand  figure  in  a  decimal 
fraction  shows  the  name  of  the  denominator,  as, 

.256 

The  name  of  the  figure  to  the  right  in  the  third 
place  is  thousandths,  so  the  denominator  is  thou- 
sandths. 

Have  the  child  name  the  denominators  of  many 
decimal  fractions,  as, 

.03  .3724 

12  5 

!021  .61004 

.634  .000203 

.0413  .7120. 

Note. —  Go  over  every  step  taken  so  far,  antil  you  are  sare 
the  papil  understands  all  clearly.  If  he  does,  the  remainder 
of  the  work  will  be  so  muoh  easier  for  him.  Be  sure  that  he 
gets  eaoh  step. 

Go  slow  and  be  thorough. 

WHOLE    NUMBERS    WITH    DECIMAL    FRACTIONS. 

« 

The  child  will  have  no  trouble  reading  whole  num- 
bers with  decimal  fractions  attached  to  them. 

You  need  only  tell  him  to  read  the  whole  number 
as  if  there  were  no  decimal  fraction,  say  "and,"  and 
read  the  decimal  fraction  as  if  there  were  no  whole 
number  attached  to  it.    The  "a/tc^"  connects  them. 


DECIMAL    FRACTIONS 


196 


EXAMPLES. 

4.2 
Read,  four  and  two  tenths, 

5.25 
Jive  and  twenty-Jim  hundredths. 
Practice  with  These : 

14.3  785.625 

26.02  4.0032 

6.842  24.786 

8.9 
Some  teachers  have  the  children  read  such  num- 
bers in  two  ways: — 

14.3 
(a)  one  ten,  four  units,  and  three  tenths, 
(i)  fourteen,  and  three  tenths. 


USE    OF    WORD    "AND." 

You  often  hear  people  read  a  numher  like  347  in 
"  this  way :  — 

"Three  hundred  and  forty-seven." 
Why  not  read  it  — 

"Three  hundred  forty-seven,"  which  is  the  correct 
fray. 

lit  the  "and"  in  every  whole  number  or  mere 
.  fraction. 

EXAMPLES. 

696  six  hundred  ninety-six, 

7240         seven  thousand  two  hundred  forty. 
.206  two  hundred  six  thousandths. 

When    there    is   a  whole    number  with    a   decimal 
iction,  read  "  and  "  at  the  decimal  point. 

EXAMPLES. 

32.4  thirty-two  and  four  tenths. 

624.112        six  hundred  twenty-four  and  one  hun- 
dred twelve  thousandths. 
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Remember : 

Call  the  decimal  point  "  and,"  in  reading  ntunben  having  dee 
mal  &actionB. 

With  this  idea  firmly  fixed  and  carried  out  in  prac- 
tice, the  child  will  know  just  where  the  decimal  pointJ 
comes,  when  a  number  is  read  to  him. 

He  is  now  ready  to  write  numbers  with  decim& 
fractions,  as  well  as  to  read  them. 

VALUABLE     EXERCISES. 

Any  part  of  a  number  may  be  read  by  giving  th( 
part  read  the  name  of  its  last  figure,  as,  4.35  is  fortyJ 
three  tenths  and  five  hundredths, 

26.143  is  two  thousand  six  hundred  fourteeiii 
hundredths  and  three  thousandths. 

Read  the  following  as  indicated  above:  — 

3.14  — tenths  hundredths. 

3.256  hundredths  thousandths, 

143.25  — ~  tenths hundredths. 

Teach  that  any  number  may  be  read  by  giving 
the  name  of  the  right-hand  figure  to  the  whole 
number,  as, 

135  is  one  hundred  thirty-five  units. 
4.27  is  four  hundred  twenty-seven  hundredths. 
Read  these  in  that  way;  — 

4.15  7.1342 

2.604  .114 

A  good  way  to  teach  this  is  given  here :  — 
36  =  3  tens  +  6  units  =  36  units. 
2.5  -  2  units  +  5  tenths  =  25  tenths. 
.025  =  2    hundredths  +  5    thousandths  =  25     thou- 
sandths. 

3.146  -  3  units  +  1  tenth  +  4  hundredths  +  5  thou- 
sandths =  3145  thousandths. 

Try  many  examples  like  these,  using  simple  ones.- 
until  the  pupil  sees  what  is  wanted. 


»¥ 
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Do  this  now  and  the  pupil  will   have  less  trouble 
in  understanding  division  of  decimals. 
Be  sure  the  work  is  thorough. 

Bednctiou    of    D  Bcimal     Fractions     to    Common 
Fractions. 

TALKi 

Tliia  work  may  he  made  a  pleasure  to  the  pupil. 
The  only  feature  of  it  he  has  not  had  previously  is  the 
connection  between,  the  deoim^ai,  as  such,  and  its  final 
form  as  a  com-jnon  fraction  in  its  lowest  terms.  CaU 
his  attention  to  this. 


Have  the  child  take  the  decimal  fraction  and  after 
reading  it  aloud,  write  it  as  a  common  fraction. 

This  done,  let  him  reduce  the  new  form  to  lowest 
terms. 

.5  =  A  =  i 
He  may  talk  it  this  way: — 

The  decimal   fraction,  Jive  tenths,  equals  the  com- 
Imon    fraction,  Jive   tenths.     This    reduced    to    lowest 
1  is  one  half.    Give  many  like  the  following :  — 
.8  =  A  =  4 
.25  =  -i^  =  i 
.625  =  T^Mr  =  i 
Follow  the  above  work  with  this:  — 
Reduce  42.5  to  a  mixed  number. 
Have   the   pupil    pay   no   attention   to  the  whole 
I  namber.     Taking    the    decimal  .5,  he   treats    it    as    in 
I  the  previous  exercise.     It  equals  i.     Now  add  it  to 
f  the  whole  number.    The  result  is  42J. 

EXAMPLES. 

1.  4.7  =  Practice  on  these :  — 
.7  =  A  1-2  4.3 
4  + 1^  =  4tV.                        25.45           18.05 

2.  6.26  =  4.045  6.126 
.25  =  T^  =  i 

6  +  i  =  5i. 
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Give  practice  on  such  forms  as, 

•Off  100  900  TS' 

.00%    ""     100    —     800     ""    fr 

Ififl    —    12i    —     ^     —    1 
•  Ivf    ""    100    ""     800    ■"   ♦• 

oqi    =   ^   =    260    =    6 
.OOJ  100  800  7* 

.36^  ~  100  ~  «o  ~  tW* 

Annexing  O's  to  the  Sight  of  a  Decimal. 

We  can  annex  as  many  O's  to  the  right  of  a  deci- 
mal as  we  please,  and  the  form,  but  not  the  value  is 
changed. 

Have  the  pupil  state  a  principle  now,  in  his  own 
words. 

Illustrate  in  this  way:  — 

.4=  A  .7  =  ^3^ 

NoTB. —  Do  as  much  of  this  work  by  inspection,  as  possible. 
Don't,  however,  look  for  the  impossible  in  oral  work,  as  some 
teachers  do. 

Reducing  Decimals  to  a  Common  Denominator. 

At  first,  the  pupil  need   only  know  that  he  may 

do  this  by  — 

Annexing  0*8  to  the  right  of  each  decimal  until  aU 
have  the  same  number  of  decimal  figures. 

example: 

Reduce  .5,  .04,  and  .025  to  a  common  denominator. 

.025 
.500 
.040 
Simply  write  the  number  with  most  decimal  fig- 
ures first.    Write  the  others  under  it  and  fill  in  with 
Cs,  as  shown. 
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The  pupil  from  this  can  readily  see  that  O's  annexed 
I  to  the  right  of  a  decimal  do  not  change  its  value. 

ADDITION    OF    DECIMALS. 

There  is  just  one  thing  to  keep  in  mind  here  and 
that  is:  — 

Write    the   numbers   bo    that   the    decimal   points    are   in   a 
colomn. 
I        This  is   not  even   new  to  the  child,  for  his  work 
I  with   United   States  money   has   made   him    familiar 
with  it. 


example: 

I      Add   3.702,  2.3.  143.275, 
Wobk; 
3.702 
2.3 
148.275 
I  60.756 

73.0046 
[  2736. 

I  .0042 


60.756,  73.0046,  2736,  .0042. 

Explanation  : 

Write  the  numbers  so 
that  the  decimal  points 
form  a  column,  and  add  as 
in  whole  numbers. 


I 


3019.0418 

NoTJC. —  Sinoe  the  O's  in  an  addition  do  not  affect  the  reanlt, 
■Uten  ia  nothing  new  in  the  addition. 

It  is  an  easy  matter  to  explain  to  the  child,  or 
let  him  explain,  why  the  numbers  should  be  written 
with  the  decimal  points  in  a  column.  It  places  units 
of  the  same  value  in  a  column. 

SUBTRACTION    OF    DECIMALS. 

Kenifmber : 

Write  the  niunber«  so  that  the  decimal  point  of  the  snbtra- 
liend  ia  directly  under  the  decimal  point  in  the  minuend. 

Then  subtract  as  in  integers,  placing  a  decimal 
point  in  the  remainder,  directly  under  the  decimal 
points  above. 
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example: 

From  42,375  take  5.026. 

WoBK : 

42.376 
-  5.025 


37.350 

For  convenience,  at  first,  it  is  well  to  write  the 
decimals  with  a  common  denominator,  before  sub- 
tracting. 

example: 

From  7.5  take  .002. 

WoBK : 

7.500 
-.002 


7.498 


Write  a  number  of  examples  in  this  way,  until 
the  pupil  becomes  familiar  with  the  principle.  After 
that,  he  need  not  actually  write  the  O's  to  make  a 
common  denominator.    He  may  imagine  them  written. 

examples. 
1.  From  2.753  take  1.4.         2.  From  7.3  take  2.003. 

Work:  Work: 

2.753  7.3 

- 1.4  -  2.003 


1.353  5.297 

MULTIPLICATION    OF    DECIMALS. 

Perhaps  the  simplest  way  to  help  the  child  to 
know  the  place  of  the  decimal  point  in  the  product, 
is  the  one  given  here :  — 

Ask  him  to  find  the  product  of  the  conmion  frac- 
tions, ^  and  ^. 
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Now,  let  him  write  the  fractions  as  deciinris,  tioA 
multiply.  He  gets  15.  He  will  see  at  once  vrh6re  to 
put  the  decimal  point  to  make  it  hundredths,  .15. 

Give  other  examples  like:  — 


1  [A'"-^' 


.21. 


Mtix^=:Jg:- 


J 


1. 


Then  give  mnne  like  thew: — 

3  X  jff  =  .081. 

He  will  see  that,  in  order  to  write  the  81  M  a  dedr 
mal  fraction,  whose  denominator  is  tiioiuandtiu,  he 
must  put  a  0  before  the  2,  and  the  deeimal  point  be-. 
fore  that. 

Give  many  like  these: —  'J 

iTwz      'rir  ~  Tow* 
.07  X  .7  =  .049. 

n     j  To       TTT  ~  TTTir- 

■  j  .3  X  .05  =  .015. 

A      J  Tinr        TffTT  ~  TWOTT- 

■  j  .13  X  .09  =  .0117. 

After  drill  on  these,  the  pupil  is  ready  to  tell  you, 
or  to  be  told  (it  matters  little,  as  he  ia  ready  to  remem- 
ber it),  that  — 

Tbe  product  always  haa  aa  nuuiy  decimal  places  as  both  the 
maltiplicaiid  and  mnltipliar. 

Another  Way: 

For  those  who  prefer  it,  the  reason  for  the  posi- 
tion of  the  decimal  point  in  the  product  may  be  ex* 
plained  as  in  the  followii^:  — 

EXAMPLE : 

Multiply  27.8  by  14. 


382.2 
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Wobk: 

27  3  Explanation  : 

^14  We  multiply  the  3  tenths  by  4 

109.2  ^^^  S^^  ^^  tenths,  or,  1  and  2  tenths. 

273.0  We  write  the  2  tenths.     Multiplying 

7    by    4,    we    get    28;    28  +  1=29. 
Write  the  9.    Multiplying   2  by  4, 
we  get  8 ;  8  +  2  =  10.    Write  the  10. 

Multiplying  the  3  tenths  by  10,  we  get  30  tenths; 
80  tenths  =  3,  and  0  tenths.  Write  0  in  tenths'  place. 
Multiplying  7  by  10,  we  get  70.  70  +  3  =  73.  Write 
3.  Multiplying  2  by  10,  we  get  20.  20  +  7  =  27. 
Write  27. 

After  adding,  we  find  we  have  1  decimal  place  in 
the  product. 

By  using  a  few  examples  like  this,  the  truth  of 
the  fact  regarding  the  place  of  the  decimal  point  in 
the  product,  may  be  established. 

Note. —  The  explanation  by  means  of  the  use  of  both  com- 
mon fractions  and  decimals,  is  to  be  preferred  in  most  oases. 
Older  and  more  matured  pupils  may  grasp  the  latter  plan.  Yoang 
pupils  will  have  difBculty  with  it  for  a  time. 


EXAMPLES. 

1. 

.025  X  .4  =? 

2. 

4.25  X  1.9.  =  ? 

■ 

Work  : 

.025 
x.4 

.0106- 

Work  : 

4.25 
xl.9 

3825 
425 

8.075 

3. 

14.02  X  6.13  = 

Work  : 

14.02 
X6.13 

4206 

? 

4. 

.007  X  .002  =  ? 
Work: 

.007 
X.002 

.000014 

1402 
8412 

Note. —  Work  like  the  last 

may  be  done  by  inspeotion. 

85.9426 
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MnlHplylng  by  10,  lOO,  lOOO,  etc. 

Give  the  pupil  a  few  examples  to  write  and  work 
like  these:  — 
, illustrations: 

a,2  X  10  =  82.0. 
4.26  X  10  =  42.5. 
63.42  X  10  =  634.2. 
734.6  X  10  =  7346. 
He  will    soon   see   that   in   each   product   he   has 
'  simply  rewritten  the  multiplicand  with  the  decimal 
point  one  place  farther  to  the  right. 

fGive  him  examples  like  these  :  — 
34.4  X  100  =  3440. 
8.145  X  100  =  814.5. 
.2  X  100  =  20.0. 
K  6.0041  X  100  '  600.41. 

■  70.91  X  100  =  7091. 

Then  these: — 
4.3  X  1000  =  4300.0. 
■7.156  X  11X10  =  7166. 
6.0402  X  1000  =  6040.2. 
96.145  X  1000  =  96145. 
It  i 


It  is  not  long  until  he  diBCOvera  that- 


To  miLltiply  a  devijnal  hy  10, 

ELemove  the  decimal  point  one  place  to  the  right. 

'o  multiply  a  decimal  by  100, 

Bemove  the  decimal  point  two  places  to  the  right. 
To  multiply  ii  decimal  by  1000, 

Bemove  the  decimal  poiot  three  places  to  the  right. 

In  General : 

To  m^uUiply  a  decim,al  by  10,  ot  any  power  of  10, 
Bemove  the  decimal  point  to  the  right  in  the  multiplicand 
u  many  places  as  there  are  O'a  in  the  multiplier. 
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Multiplylnsr  by  Any  Mnltiple  of  10. 

Let  the  pupil  write  the  work  for  a  number  of 

these :  — 

3.4  X  20     =  68.0. 

3.4X200   =680.0. 

3.4  X  2000  =  6800.0. 

2.7  X  30     =  81.0. 

2.7X300   =810.0. 

2.7  X  3000  =  8100.0. 

He  will  soon  discover  that  — 

To  multiply  a  number  by  any  multiple  of  10, 

1.  Bemoye  the  decimal  point  in  the  mnltiplicand  as  many 
places  to  the  right  as  there  are  0*s  in  the  multiplier. 

2.  Hnltiply  the  resnlt  by  the  nnmber  to  the  left  of  the  V% 
in  the  mnltiplier. 

example: 

4.2  X  300  =  420  X  3  =  1260. 

Explanation: 

There  are  two  O's  in  the  multiplier. 

Remove  the  decimal  point  two  places  to  the  right, — 
the  result  is  420. 

Multiply  by  3,  the  number  before  the  O's  in  the  mul- 
tiplier, 420  X  3  =  1260. 

DIVISION    OF    DECIMALS. 

Briefly  review  multiplication  and  division  of  dollars 
and  cents, 

$2,60  X  4  is  what?    {Pupil,)  $10,00. 

$10,00  -^  4  is  what?     {Pupil.)  $2,50. 

The  pupil  hnows  that  the  dividend  is  equal  to  the 
product  of  the  divisor  by  the  quotient. 

He  also  knows  that  in  multiplication  of  decimals 
the  product  has  as  many  decimal  places  as  both  the 
multiplicand  and  multiplier. 

Hence,  it  follows  that  the  dividend  must  have  as 
many  as  both  divisor  and  quotient. 

Have  the  pupil  prove  this. 
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Remcinber : 

1.  Before  beginning  the  division,  the  dividend  mast  have  at 
ieaat  as  many  decimal  places  as  the  divisor. 

2.  If  the  dividend  lacks  in  the  number  of  decimal  places, 
annex  O'l  nntil  the  number  of  places  in  both  is  the  same. 

3.  Divide  as  in  whole  nnmbers,  paying  no  attention  to  O'l 
that  may  be  on  the  left  of  the  dividend  or  divisor. 

4.  After  dividing,  if  the  number  of  decimal  places  nsed  in 
the  dividend  is  the  same  em  the  number  nsed  in  the  divisor, 
the  quotient  Is  an  integer. 

6.  After  dividing,  if  the  number  of  decimal  places  used  in 
the  dividend  is  greater  than  the  number  used  in  the  divisor, 
the  number  of  decimal  places  in  the  qnotient  must  equal  that 
exceu. 

Ist  Method  — The  Ordinary  Plan. 

EXAM  ple: 

»  25.45  *  5  =  ? 
Wokk: 
5)25.45 
6.09 

ExPLA!ltTION  : 

The  dividend  has  two  decimal  places.    The  divisor 
has  none.    Hence,  the  quotient  must  have  two,  that 
the  number  in  divisor  and  quotient  may  equal  those 
_in  the  dividend. 

Give  examples  with  no  decimal   point  in  the  di- 
Bor. 
The  pupil  will  discover  that  — 
When   the  divisor  is  a  whole  number,  we  write 
■e  decimal  point  in  the  quotient  aa  soon  as  we  come 
}  it  in  the  dividend. 

EXAMPLES. 

1.     B)Z02  2.    12 )  .4812 

1.17  .0401 
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4.2  32.22 


8.  16)67.2 
64 

4.    25)805.50 
75 

32 
32 

55 
50 

55 
50 

50 
50 

WHERE     BOTH     DIVIDEND     AND     DIVISOR     HAVE     AN 
EQUAL     NUMBER     OF     DECIMAL     PLACES. 

Give  examples  where  the  number  of  places  in  div- 
idend  and  divisor  are  equal,  as : — 

123 

.25)3075 
25 

"1? 
50 


75 
75 

Here  the  pupil  knows  that  since  the  divisor  has  as 
many  decimal  places  as  the  dividend,  there  will  be 
none  in  the  quotient.  He  knows  this  from  his  work 
in  multiplication.  Hence,  with  such  examples,  he  has 
no  diflBculty. 

Give  practice  examples  to  make  sure  of  this. 

2d  Method  —  Making  the  Divisor  a 

Whole  Number, 

Some  teachers  write  examples  that  seem  difBcult^ 
in  such  a  way  that  the  decimal  point  is  removed  al- 
together from  the  divisor.  They  then  point  off  as  in 
the  first  examples  given  in  division  here. 
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I'TO  illustrate: 


42.346  *  1.24  =  » 


The  pupil  sees  by  inspection  that  if  he  multiplies 
the  divisor  above  by  100,  he  removes  the  decimal  point. 
Since  he  must  treat  the  dividend  in  the  same  way  to 
keep  the  value  unchanged,  we  have  — 

4284.6  *  124 
Work  : 

S4.1 


124 )  4234.6 
372 


18S 
124 


Note This    removes   kII 

diffionlty  m  Bocb  oases. 


3d  Method— Tbe  Check  Flan. 

The  result  in  the  preceding  case  is  also  accom- 
plished by  counting  to  the  right  from  the  decimal 
point  in  the  dividend,  as  many  places  as  there  are 
decimal  places  in  the  divisor,  and  inserting  a  check 
mark  there  to  indicate  when  the  decimal  point  is  to 
be  placed  in  the  qaotient. 

EXAMPLES. 

1.  44.263  ♦  1.26  =  !  2.  8.1416  ♦  .2734  =  f 

WOBK  :  WOBK  : 

85.4  U 

2734 


1.2e)44. 
S75 


1176 


518 
500 


4076 
2734 


If  the  namber  of  decimal  places  in  the  dividend 
is  less  than  the  number  in  the  divisor,  annex  0*8  to 
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the  dividend  until  it  has  as  many  places  as  there  are 
in  the  divisor. 


EXAMPLES. 

1.  124.2  -^  3.725  = 

? 

2.  2 

+  .1204  =  » 

Wobk: 

Work  : 

88 
8.725 )  124.200' 
11175 

16 

.1204)2.0000' 
1204 

12450 
11175 

7860 
7224 

1 275  786 

In  the  last  example  explain,  or  let  the  pupil  ex- 
plain, the  value  of  2.0000.  Show  that  the  number  is 
still  read  2.  That  the  O's  add  nothing  to  its  value, 
but  are  merely  a  convenience  for  the  operation  of 
division. 

Note. —  In  the  work  for  the  two  preceding  examples,  the 
line  separating  the  quotient  from  the  dividend  is  omitted.  For 
pupils  who  thoroughly  understand  division  it  is  not  needed. 


ADDITIONAL    EXAMPLES. 

1.  Divide  .79586  by  .13. 

Work  :  Explanation  : 

Q'^22  By  the  Check  Plan,  the 

.13). 79^586  decimal  point  is  readily 

placed    in    the    quotient 
15  here. 

13 

By  the  Ordinary  Plan, 
we  say  the  difference  in 
the  number  of  decimal 
places  in  the  dividend 
and  divisor  is  3.  Hence, 
the  quotient  has  3  deci- 
mal places. 


28 
26 


26 
26 
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2.  .000242 +  .11=? 


Work: 

.11  )  .00-0242 


The  Check  Plan  places  the  decimal  point  in  the 
quotient  at  once. 

By  the  other  plan,  when  the  division  is  performed, 
paying  no  attention  to  the  O's  on  the  left  of  the 
dividend,  the  quotient  is  22.  Since  there  are  four 
more  decimal  places  in  the  dividend  than  in  the  di- 
visor, we  prefix  two  O's  to  the  22  and  place  the  deci- 
mal point. 

More. —  The  Check  Plan  is  to  be  preferreiJ.  It  saves  time  and 
•Toids  confusiuQ. 

4th    Method  —  The    Austrian    Plan. 

The  Austrian  Plan  is  an  improvement  on  the  2d 
tMetbod  given  in  this  chapter  for  pupils  beginning  di- 
I  vision  of  fractions. 

The  divisor  is  made  a  whole  number,  before  divi- 
I  aion  is  attempted,  and  the  entire  remainder  is  brought 
down  each  time  with  the  decimal  point  preserved. 

■f  bis  is  a  very  good  method  to  follow  until  pupils 
become    familiar   with    haudling    decimal    fractions. 
Then  the  '■  bringing  down"  of  the  entire   remainder 
each  time  can  be  dispensed  with. 
example: 

10.912  +  3.2  =  ? 
Woas : 


3.2)  10.912 
3.41 
32)109.12 
96 

13.12 
12.8 


Note.  —  In  the  qaodent, 
the  child  nhuuld  place  the 
decimal  point  directly  sbore 
where  be  finds  it  in  the  divi* 
dend. 
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THE     REMAINDER. 


By  annexing  O's  to  the  dividend,  the  quotient  may 
be  carried  to  any  number  of  decimal  places,  either 
until  the  remainder  disappears,  or  becomes  too  small 
to  be  considered. 


EXAMPLES. 

1.  Divide  2.413  by 
to  five  decimal  places. 

Wobk: 

.09280+ 

26)2.V41300 
2  34 

26 

2.  275.31 +4.25  to  three 
decimal  places. 

Wobk  : 

64.778 
4.25 )  275.31V000 
2550 

73 

52 

2031 
1700 

210       ' 
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3  310 
2  975 

20 

3350 
2975 

3750 
3400 

350 

3.  15  -^  25  =  ? 

"WoEK  : 

.6 
25)15v'0 

150 

4.  243  +  7256  to   four 
decimal  places. 

Wobk  : 

.0334 
7256)243V000 
21768 

25320 
21768 

35520 
29024 

6496 
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Dividing  by  lO,  100,  1000,  etc. 

Have  the  pupil  write  the  work  for  a  number  of 
lamples  like  these :  — 

42.5  +  10  -  4.25  715.4  ->- 10  =  71.54 

42.5  +  100  =  .425  715.4  +  100  =  7.154 

42.5  +  1000  =  .0425  715.4  *  1000  -  .7154 

He  readily  discovers  that^ 

1.  To  divide  bij  10. 

Remove  the  decimal  point  one  place  to  tlie  left. 

2.  To  divide  by  100, 

Remove  the  decimal  point  two  places  to  the  left. 

3.  To  divide  by  1000, 

Remove  the  decimal  point  three  places  to  the  left,  etc. 

In  General : 

Remove  the  decimal  point  as  many  places  to  the  left  ae 
there  are  O's  in  the  divisor. 

DlTiding  by  a  Multiple  of  10,  100,  lOOO,  etc. 

I      If  we  divide  by  20,  it  is  the  same  as  if  we  divide 
■by  10  and  then  by  2. 

If  we  divide  by  300,  it  is  the  same  as  if  we  divide 
by  100  and  then  by  3, 

The  preceding  general  rule  states  how  to  divide  by 
10,  100,  1000,  etc.,  now  we  will  state  another  for  mul- 
tiples of  10,  100,  1000.  etc. 

To  divide  by  any  multiple  of  10,  100.  1000,  etc.. 
Remove  the   decimal  point   as   many   places  to  the   left   as 
there  are  O's  in  the   divisor,  and   divide  by  the  number  on  the 
the  O's  in  the  divisor. 


^Mt  0 


EXAMPLES. 

Work: 
1.  Divide  24.3  by  20.  2 )  2.43 

1.215 

AKATION  : 

There  is  one  0  in  the  divisor.    Removing  the  dacv- 
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mal  point  one  place  to  the  left  in  the  dividend,  we 
have  2.43.  Divide  by  the  number  on  the  left  of  the 
0  in  the  divisor,  which  is  2,  and  the  quotient  is  1.215. 

2.  Divide  423.4  by  300.  8.  7296.45  +  7000  =  ? 

WoBK :  WoBK : 

3)4.234  7 )  7.29645 

Tilli  1.04235 

Remabk  : 

These  ^'  short  outs,"  as  they  are  often  called,  are  very  nmple 
and  can  be  used  to  advantage  in  the  work  with  decimals. 
They  are  time  savers  and  practical. 

Beducing  Coiumon  Fractions  to  Decimal 

Fractions. 

The  pupil  is  familiar  with  division  of  decimals. 
If  you  ask  him  now  to  divide  3  by  4  decimally,  he 
writes  the  work  thus:  — 

4)3.00 
.75 

Now  ask  the  pupil  to  write  as  a  common  fraction, 
3  ■*■  4.  He  at  onfe  writes  |  from  his  previous  knowl- 
edge. 

Ask  him  to  write  the  decimal  fraction  .75  as  a 
common  fraction  and  reduce  it  to  its  lowest  terms. 
He  writes :  — 

.75  =  ^  =  1. 

Have  him  treat  in  a  similar  manner  the  following : 

l-*-2  3-^8  2-^4 

3-*-6  7  +  8  7  +  12' 

From  this  work  he  is  led  to  see  that:  — 

To  reduce  a  simple  frdction  to  a  decimal  frdction, 

Divide  the  numerator  by  the  denominator,  treating  both  as 
integers,  and  annex  O's  to  tbe  dividend  until  the  desired  quo- 
tient 18  firand. 


DECIMAL    FRACTIONS 


EXAMPLES. 

1.  §  =  what  decimal  fi*action? 

2.  i  =  what  decimal  fraction  1 

3.  tV  ^  what  decimal  fraction  ! 

The  pupil  notices  that  he  cannot  reduce  A  to  an 
exact  decimal  fraction,  because  he  always  has  the 
remainder  4. 

II      Give  enough  examples  like  the  three  above  to  fix 
uie  idea  firmly  with  the  pupil. 
I  Reducing:  Mixed  Numbers  to  Dec-lnials. 

I  There  is  nothing  uew  for  the  pupil  here.  He  need 
only  be  told  to  take  the  fractional  part  of  the  num- 
ber and  divide  as  in  the  preceding  case.  Then  add 
the  decimal  fraction  found  to  the  whole  number  — 
the  integer. 
example: 

Reduce  45|  to  a  decimal. 

^B  46  +  .75  =  45.76. 

r 

■^  CIRCULATING    DECIMALS. 

The  pupil  has  already  discovered  that  some  com- 
mom   fractions  cannot  be  changed  to  exact  decimal 
x:tions,  as — 

i  =  .33333  on  to  infinity. 
I  -  .66666  on  to  infinity. 
^  =  .212121.  etc. 


tmber : 

i  =  .5 

J  =  .875 

i-.25 

i  =  the  repetend  .388,  etc. 

i  =  .75 

1  =  the  repetend  .6G(i,  etc. 
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These  decimals  are  known  as  Circulates,  Ree 
rinff  or  Circulating  decimals. 

The  part  which  recurs  is  called  the  Repeteud. 

This  is  marked  by  putting  a  dot  over  the  first  andl 
last  figures  of  it.    For  instance,  if  we  write  the  21  IqI 
the  last  case  above,  this  way:  2l,  it  iudicates  that,  i~ 
written  out,  the  result  would  be  21212121,  etc.,  on  toj 
infinity. 

Where  a  circulating  decimal  occurs  in  work,  it  it- 
best  to  reduce  it  to  a  common  fraction.  If  need  be, 
it  may  be  expressed  in  the  result,  as  a  circulate  to 
any  number  of  decimal  places. 

PROBLEMS    IN    DECIMALS. 
TALKt 

Since  problems  involving  decimals  have  but  one   i 
feature,  the  use  of  the  decimal  point,  there  is  no  differ 
ent  reasoning  process  presented   in  thejn  from,  that   \ 
problems  involving  the  fundamental  operations. 

In  conaequ-eitce,  the  only  difficulty  that  may  preset 
itself,  if  tlie  early  work  has  been  properly  done,  is  wU 
reference  to  the  use  of  the  decim^al  point. 

For   illastration    and   practice   a  few   prohlem.8 
however,  added. 


problem: 

A  city  has  parks  with  these  areas:  4.36  A.,  7.5  A 

18.625  A.,  and  7.03  A. 

What  is  the  total  area  of  i( 

parks! 

Wo.k: 

KlPLAN.T.ON  : 

4.86    A. 

The    prohlem    is   on 

7.5 

18.626 
7.03 

in  addition.    The  decimi 

points    should    form 

column.    Add. 

37.616  A. 

PROBLEM : 

The  length  of  a  second's  pendulum  is  39.1392 
inches  and  a  meter  is  39.871  inches.  What  is  the 
difference  in  their  lengths  ? 
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Work  :  Explanation  : 

39.371  The  problem  is  one  in  sub- 

39.1392  traction.      Inspection     shows 

,2318  by    the    first    decimal    figure 

that  the  meter  is  the  longer, 
80  we  write  it  for  the  minuend.  Write  with  the  deci- 
mal points  in  a  column,  and  subtract  as  in  integei's. 


PROBLEM : 

A  merchant  sold  cloth  which  cost  him  3.6/  a  yard, 
for  5/.     What  was  his  profit  on  350  yds  ? 


^■WOBR 


Solution 

■  8.6/'  = 

l.S/. 

On 

one 

yard  his  profit 

1.6^ 

was    the 

difference 

be- 

8S0 

tween 

5/ 

and  3..5/, 

or, 

im 

1.5/. 

On 

350  yards, 

his 

46 

proflt 

was 

350  X  1.6/ 

,  or 

625.0/ 

or  15.26. 

$6.26. 

[!P  R  O  B  L  E  M  : 

In  1900  the  population  of  all  Alaska  was  63,592, 
The  population  of  Chicago  at  the  same  time  was 
1,69S,575.  Find  in  a  decimal  fraction  to  four  places, 
the  part  the  population  of  Alaska  was  of  the  popula- 
.tioa  of  Chicago, 


63592 
169S575  ' 


11693575)63592*0000 
5095725 


12634750 
11890025 

7447250 
6794300 

652950 


BXPLAN ATIOM  : 

Place  the  check  mark 
in  the  dividend.  Divide. 
The  quotient  is  .0374+. 

Note. — The  sign  +  after 
the  4  indicates  that  there  is 
etill  B  remainder,  so  the  deoi* 
mal  fraction  is  oot  ezaot. 
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SHORT    SUMMARY    OF    DECIMALS. 

A    decimal     fraetion     is     a    fraction    whose    d6*g 
nominator  is  ten  or  some  power  of  ten. 

A  decimal  point  is  a  dot  used  to  locate  units. 

A  decimal  is  a  decimal  fraction  whose  denomin» 
tor  is  shown  by  the  number  of  places  it  ends  to  tho^ 
right  of  the  decimal   point.    Only  the   numerator  is  \ 
written. 

A  complex  decimal  is  a  decimal  with  a  common 
fraction  at  the  right,  as.  .I2J. 

A  nUxed    decimal    is  a  whole    number   with 
decimal  fraction  to  its  right,  as,  34.5. 

WRITING     DECIMALS. 

Write  the  numerator.    From  the  right,  point  off  i 
many  decimal  places  as  there  are  O's  in  the  denomi-J 
nator.    Prefix  O's  to  the  numerator,  if  needed, 

READING      DECIMALS. 

Read  the  numerator  as  a  simple  number  and 
the  whole  by  the  name  of  the  right-hand  order. 
To  reduce  decirrvala  to  a  coTnmon  denomi nator. 

Annex  O's  until  their  decimal  places  are  eqaaL 
To  reiiv.ee  common  fractions  to  drcimah, 

Annex  decimal  O's  to  the  right  of  the  numerator  and  divids 
by  the  denominator. 
To  D.-dU'Ce  a  decimal  to  a  common,  fraction, 

Write    the    figures  of  the   decimal   as  a   numerator,  with 
and  as  many  O's  as  places  in  the  decimal,  for   the  denominator. 
Kedttce  to  lowest  terms. 

Principles: 

1.  Annexing  O's  to  the    right   of  a  decimal,    or  remorin^f 
them  there&om,  does  not  change  its  value. 

2.  Tftldng  O's  from  the  left  of  a  decimal   increases   its  value 
tenfold  for  each  0  removed. 

3.  Prefixing   O's   to   a   decimal   diminishes  its   value   to  one 
tenth  for  each  0  prefixed. 
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PRICE    MARKS. 
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Business  men  often  mark  goods  in  sach  a  way 
that  only  themselves  and  their  clerks  know  the  cost 
and  selling  price.  To  do  this,  they  use  some  word  or 
phrase  contaiDing  ten  letters,  each  representing  a 
figure,  as — 


I 

m  p 

o 

r 

tan 

c 

e 

1 

2  3 

4 

5 

6    7    8 

9 

O 

I 


If  the  cost  of  a  pair  of  shoes,  for  instance,  is 
12.10,  the  merchant  marks  them  mic.  If  he  wishes 
to  sell  them  for  $3.25,  he  might  mark  the  selling 
price  pmr.  For  quick  comparison  they  would  he 
written  on  the  card  attached  to  the  goods  in  this 
way;  — 

mie 
pmr. 
To  prevent   the  use  of  the  same  letter  twice  in 
succession,  an  extra  letter,  or  repeater,  is   used.     Any 
letter  not  found  in  the  key  may  be  used  as  a  repeater. 
If  the  cost  price  were  $4.40,  it  could  be  written 
ode,  using  d  aa  the  repeater. 

Any  word  or  phrase  containing  ten  letters,  no  two 
of  which  are  the  same,  may  be  used  as  a  key. 
A  few  examples  are  :  — 

Gharlesfoti. 

Vanderbilf.  \ 

Cumberland. 
For  the  Pupil  to  Do : 

1.  Write  the  cost  and  selling  price  for  several 
articles,  using  one  of  the  above  as  a  key. 

2.  Invent  a  new  key. 
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3.  Notice  cost  and  selling  marks  on  goods 
for  the  home. 


BILLS. 


The  pupil,  having  learned  to  itse  decimals,  will  have 
no  trovJfle  in  performing  any  of  the  operalione  neees^ 
sary  in  the  work  with  bills. 

Work  with  bills  is  pra^ical.  Give  practice  with 
actual  bills  presented  to  you.  Let  the  pupil  find  if 
they  are  correct, 

WHAT  A   BILL  18. 

A  bill  is  a  written  statement  of  goods  sold,  or 
services  performed,  giving  the  names  of  the  parties, 
date  or  dates,  items,  cost  of  each,  and  total  cost. 

The  debtor  is  the  one  owing. 

The  creditor  is  the  one  owed. 


Mr.  A.  L  Grant, 


Chicago,  III,  December  20,  1902. 
To  H.  D.  DilUr,  Dr. 


1902 
Oct: 

hJov. 

tt 

20 

12 
14 

To  200  lbs.  sugar  @  4'Af 
"    60  bbls.  flour  @  $4.7^ 
"  100  lbs.  tea.     @  44  f 
"    60  T.  coal     @  $6.2^ 

$    9 
28$ 

44 
375 

8  8  8  8 

$713 

00 

BILLS. 


aifl 


First,  find  the  value  of  200  lbs.  of  sugar  @  4^/  a 
pound  and  write  it  opposite,  —  $9.00.  Do  so  with 
each  item  and  add  up  the  whole.  Write  a  similar 
bill  and  find  the  amount. 


A    RECEIPTED    BILL. 


Ray  }.  Hutson, 


New  York,  January  2,  190^. 
To  G.  K.  Beach  &■  Co..  Dr. 


N(rv. 

1 

'5 

To  124  sets  Students' 
IVork  S'  $6.^0 

^06 

00 

22 

"    J 2  sets  Students' 
Work  m  $6.y> 

468 

00 

^    Dec. 

8 

"  142  copies  Zilt's 
Cyctopedia  m  $4.37'/, 

Cr. 

621 

25 

$lS9i 

25 

Dec. 

5 
30 

By  Cash 

190 

JOO 

00 

S90 

100^ 

25 

Received  Payment 

O.K.  Beach  t 

ByL.D. 

■Co. 

Ja: 

uary  10,  1903. 

220 


THE    ARITHMETIC    HELP. 


A  bill  is  receipted  when  paid,  by  writing  "paid" 
or  "received  payment"  at  the  bottom  or  across  the 
face  of  it,  with  the  signature  of  the  creditor  beneath  it 

If  some  person  authorized,  as  a  clerk,  writes  the 
signature,  he  writes  just  below  it  "per"  or  "by"  and 
his  initials,  as  shown  on  last  bill' here. 

Here  is  a  bill  to  be  filled  in  and  receipted  by  a 
clerk.    Fill  it  in  and  receipt  it. 


Lyman  Allis, 


Milwaukee,  IVis.,  Jan.  12,  1903. 


Bought  of  Herbert  F.  John. 


Jan. 


€< 


ft 


(< 


€€ 


2^00  ft.  pine  boards  @  $i4perM. 
6000  shingles  @  $2.^0  per  M. 
92^  ft.  sills  @  $23.^0  per  M 


Note. —  Let  the  child  make  out    bills  of  various  articles  and 
receipt  them.     Make  this  work  practical. 


A  CASH    ACCOUNT 

What  It  Is : 

A  cash  account  is  a  statement  or  record  of  money 
taken  in  and  paid  out.  It  has  columns  at  the  left  for 
the  date  and  double  money  columns  at  the  right. 
"Cash"  is  written  over  the  middle. 

Over  the  column  for  money  paid,  Cr.  is  written  for 
creditor.  Over  the  column  for  money  taken  in,  Dr. 
for  debtor,  is  written. 


BILLS. 
1  sample    cask  account. 


1903 

Cash 

Dr. 

Cr. 

Jan. 

\_ 

Jan. 

1 
2 

3 

Cash  on  hand 
Rsceived  check 

Amount  on  )iand 

Balance  brought  down 
Received  cash 
Paid  tailor's  account 
Paid  newspaper  biU 
Balance  on  hand 

Balance  brought  down 

$400 
5» 

20 
00 

$4P 

20 

450 

20 

430 

20 

450 
7 

20 

75 

3 

37S 

50 
^5 
95 

$37S 

95 

They  are  simple  and  easily  kept.    Teach  the  child 
to  keep  a  cash  account  of  bis  own. 


OTHER     FORMS. 

An  account  sales  is  a  detailed  statement  which 
commission  men  render  to  merchants.  It  shows  the 
sales  of  goods,  the  charges  for  attending  to  same,  and 
the  proceeds. 

An  account  purchase  is  a  detailed  statement  sent 
by  a  commission  man  to  bis  principal.  It  shows  the 
cost  of  goods  bought,  and  the  expense  incurred  in  at- 
tending to  the  purchase. 
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ACCOUNT   SALES. 

Nea>  York.  Feb.  t.  tgo). 


Sold  for  account  of  H.  Fetter  Co., 


By  L.  M.  Washburn  Co. 


V. 

4 
to 

12 

I! 

3 
) 

lOo  bbls.  Golden  Rule  @  f4.$o 
2)0  bbls.  PcrftcHm  ®  U-75 
joo  bbls.  Golden  RiOe  ®  $4.60 
2yo  bbls.  Snou)  Flake  @  $4.90 

Cbargis 
Transportation  430  bbls.  @  )of 
Cartage  420  bbls.  ®  4f 

- 

l<m. 

Have  the  pupil  copy  this  account  sales  and  make 
the  extensions  indicated  to  complete  it 


ACCOUNT    PURCHASE. 

Kansas  City,  Mo.,pn.  j.  190). 
Purchased  by  F.  I.  Beck  &■  Co., 

For  account  and  risk  of  F.  Ridings  Gr  Sons. 


bbls.  pork  @  ^5.70 
bu.  clover  seed  @  fy.8o 
bu.  Hmoihy  seed  @  $1.^0 
tubs  lard  @  $j.oo 
tubs  butter  @  $12.00 

Charges 
Cartage 
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Let  the  pupil  copy  and  complete  this.     He  may 
make  out  a  similar  one  and  complete  it. 




PART 

SIX. 

DENOMINATE 

NUMBERS. 

PRACTICAL    ESTIMATES. 

■'  .Vo  i/oung  tadff  rau 
ffuard   againat    advtrai 

-H 

d  hart,  a  bttttr  aaff- 

W    of  fiiMunt.  or    a 

of  ni-rrf.  than  a  good 

ffalr,." 

attiti  SttcluT  SIm/t. 

PRACTICAL     ARITHMETIC 
IN    Country    Schools. 


TBBBB  can  be  no  work  properly  done  upon  the  ferm  with- 
out measuring.  Most  of  this  measuring  is  done  by 
what  is  called  "  rule  of  thumb,"  or  so-called  practical  judg- 
ment. The  fanuer  estimates  weight  of  cattle,  hogs,  or  sheep 
by  sight.  He  can  tell  how  much  cord  wood  or  timber  & 
certain  area  of  forest  will  produce.  In  fact,  measuring  in 
everjthing  he  does  is  absolutely  essential.  There  is  no  bet- 
ter way  for  the  teacher  to  study  the  processes  of  measur- 
ing, or  arithmetic,  than  to  inquire  into  the  everj-day  de- 
mands of  farm  work,  and  no  better  way  to  teach  arithmetio 
than  to  bring  the  measuring  necessary  for  farm  work  into 
the  schoolroom.  The  elementary  work,  and  the  work  tbftt 
ought  to  be  continued  throughout  the  course,  should  be 
largely  estimation  with  eye  and  hand,  of  length,  of  distance, 
area,  volume,  bulk,  force,  and  weight;  the  estimates  to  be 
verified  by  actual  measurements.  That  which  a  farmer 
called  upon  at  every  turn  to  do,  should  be  begun  with  the 
children.  And  here  the  parent  can  supplement  the  teachi 
at  every  step. 

When    developing    the    mode    of    judgment,    the    pn^ 
should  be  trained  to  use  the  chain    in    measuring   areas,  the 
yard-stick  in  measuring   cord    wood,  forceps   in    lumber,  d^ 
measure    for    grain,  scales    for    weights,  liqoid    measu 
milk,  vinegar,  or  molasses. 

The  outcome  of  all  raising  of  crops  ia  oommeroial 
There  should  be  a  system  of  farm  bookkeeping,  in  whioh 
writing  and  arithmetio  play  a  prominent  part.  Children  could 
be  cBBily  trained  to  keep  books  for  their  parents,  and  tha 
work  of  the  farm  be  made  to  present  all  the  problems  and. 
conditions  for  a  complete  mastery  of  all  essentials  in  arith- 
metio. 

,  — Fkancis  W.  Pabkbb, 

In  Report  qf  the  Committee  of  TWIiM. 
(324) 
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Pupils  need  not  put  much,  time  on  tJis  Tneehanic 
operations  now,  if  the  study  of  fractio^iS  and  d-ecimala 
has  been  thorough.  Their  attention  should  he  directed 
more  to  close,  careful  thought  of  processes. 

The  use  of  objects  in  illustrating  points  in  problems 

will  be  very  beneficial,  and  should  be  constantly  used  to 

I  make  every  step   clear.      After   one   demonstration  with 

\objecta,  many  problems   should  be  assigned   to  give  the 

\pupil  a  thorough  test  of  his  ability  to  grasp  that  portion 

^ of  the  work.      He  must  build  up  his  knowledge  step  by 

Wtt^,  and  reason  out  each  part.     The  use  of  the  reason- 

I  tng  power  should  dominate  in  all  the  work  from  now  on. 

A  good  plan  to  follow,  and  one  which  will  help  tlis 

pupil  to  reason,  is  this : — 

State  a  problem-.     Ask   the  pupil   to  tell  the   class  to 
which   it   belongs,  give   the   method  of  working  it,  state 
what  is  given,  and  what  is  to  be  found. 
,  Be  will  find  it  tedious  to  cotmnit  tables  and  defini- 

ttionsj  but  there  is  no  use  in  shirking  them,,  for  they 
must  be  mastered  or  the  work  will  be  a  failure. 
The  size  of  the  units  in  all  the  denom,inate  quanti- 
ties Tnust  be  known,  before  th-e  pupil  can  reduce  to  a 
Higher  or  a  lower  denomination.  Shnce,  he  mu^t  be 
well  acquainted  with  the  tables  before  be  can  do  mxi-ch 
with  this  subject.  Take  a  little  time  each  day  for  driU 
on  tables  previously  used. 

Do  not  require  the  pupil  to  team  all  the  tables  be- 
fore the  addition,  subtraction,  multiplication  and  divi- 
sion of  denominate  numbers  are  begun.  Take  the  first 
table  given  in  your  plan  of  work  and  teach  addition, 
%tu6traction,  multiolieation  and  division  of  th,e  quantities 
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involved  in,  thai  alone.     Teach  reduction  ascending  a\ 
descending  with  that  table.     Then  take  the  second  table. 
Many  teachers  to-day  begin  with  the  liquid  measure 
table,  as   it   requires    no    work  in  fractions.      Tits   ord'Or 
followed  makes  little  difference  and  is  left  to  the  teaser. 

When  we  speak  of  measures,  whether  they  are  of 
money,  extension,  time,  or  weight,  we  use  terms  like 
5  dollars,  4  yards,  3  hours,  or  10  pounds  to  express  the 
quantity  we  are  talking  about.  These  are  called 
simple  denoiuiiiate  quantities. 

Sometimes  we  use  two  or  more  terms  or  namea; 
to  express  the  measure,  as  3  hours,  15  minutes,  \Q\ 
seconds ;  4  gallons,  3  quarts.  1  pint.  These  are  com- 
pound  di>noniiiiate  quantities. 

Measures  have  different  denominations  to  expi 
large  or  small  quantities.  Long  spaces  of  time  arffi 
measured  by  days,  weeks,  or  yeara,  but  short  ones  by 
hours,  minutes,  or  seconds. 

So  it  is  with  all  denominate  quantities.    The  differ- 
ent denominations  of  the  same   measure  may  all 
reduced  to  any  one  denomination  by  a  process  callt 
reduction. 

If  changed  to  a  higher  denomination,  the  reductioi 
is  ascending  and  if  the  change  is   made  to  a  lowef! 
denomination,  we  call  it  reduction  descending. 

ILLUSTRATIONS. 
2  hours  =  120  minutes  —  reduction  descending. 
120  minutes  =  2  hours  —  reduction  ascending. 
24  inches  =  2  feet  —  reduction  ascending. 
2  feet  =  24  inches  —  reduction  descending. 

LONG    OR    LINEAR    MEASURE. 

Long  or  linear  measure  is  used  in  measuring  Una 
and  distances. 

There  are  two  systems  in  use  in  the  United  Statt 
the  English  System  and  the  French  System. 
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The   English   System   is  the  one  commonly  used, 
while   the    French    System   is   used    only  in  Inakiag  - 
Bcientific   measurements.    The   French  System  has  a 
decided  advantage  in  being  on  the  scale  of  10 — thfl 
_decimal  scale. 

BVOLIBB  XimuB  Tablb.' 

18  inofaeft  (in.)  =  1  foot  (ft.) 

8  feet  ^  1  yard  (yd.) 

5}  yaidB,  or  16}  feet  =  1  rod  (rd.)  / 

880  rods  =  1  .mile  (mL)  /  . 

l%e  French  or  Hebric  System  is  ftdly  treated  in 
another  part  of  the  book. 

Ehnmnw*  Lovbab  Tablb,         / 
-   .7.98lBehe8»llii>ka)         ^ 
fy^»{«l«>d(hL) 

4  rods,  or    I 

66  feet,  or    V  =  1  chain  (ch.) 

100  links      S 

80  chains  =  1  mile  (mi.) 
Sarveyors  generally  use  a  chain   66   feet  or   100 
links  long,  called  a  Gunter's   chain.    Civil   engineers 
use  a  steel  tape  100  feet  long. 


REDUCTION. 

Reduce  10  yds. 

Wosk; 

8  ft.  10 

in.  to  inches. 

yds. 

ft. 

in. 

SOLDTION  : 

10 
3 

38 
12 

456 
10 

8 

10 

10yds.  =  10x3ft.  =  80ft. 

30  ft.  and  8  ft.  are  38  ft. 
88  ft.  -  88  X  12  in.,  or  466 

in.     466  in.  +  10  in.  = 

466  in. 
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REDUCTION    DESCENDING. 

Beduce  3  mi.  57  rd.  2  yd.  1  ft.  8  in.  to  inches. 

WoBK : 


820  id. 
3 


960 
57 


1017  rd. 

H 

5084 
5085 


5503| 
5505^  yd. 


Solution  : 

3  mi.  =  8  X  320rd.=  960  rd. 

3  mi.  57  rd.=  960  rd.+57  rd. 
=  1017  rd. 

1017  rd.  =  1017  X  5i  yd.  = 
5593i  yd. 

3  mi.  57  rd.  2  yd.=  5593i  + 
2  yd.  =  5595i  yd. 

5595i  yd.  =  5595J  x  3  ft.  = 
16786i  ft. 

3  mi.  57  rd.  2  yd.  1  ft.  = 
16786ift.+  lft.=  16787i 
ft. 

16787i  ft.  =  16787J  x  12  in. 
=  201450  in. 

3  mi.  57  rd.  2  yd.  1  ft.  8  in. 

=  201450  in.  +  8  in.,  or 

201458  in.  201458  in. 

Note. —  To  prove  the  above  work,  use  redaction  aaoendiog, 
beginning  with  the  result. 

REDUCTION    ASCENDING. 

Reduce  201458  inches  to  higher  denominations. 

Solution  : 


16786J 
16787i  ft. 


201450 
8 


Work  : 


12 
3 

I* 


11 
820 


201458  in. 


16788  ft.  2  in. 


5596  yd. 
2 


11192  half  yd. 


1017  rd.  5  half  yd. 


3  mi.  57  rd. 


II 


2  yd.  1  ft.  6  in. 

201458  in.  =  3  mL  67  rd.  2  yd.  1  ft.  8  in. 


201458  in.  =  16788  ft.  2  in. 
16788  ft.  2  in.  =  5596  yd. 

2  in. 

5596  yd.  2  in.  =  1017  rd.  2 

yd.  1  ft.  8  in. 
1017  rd.  2  yd.  1  ft.  8  in.  = 

3  mi.  57  rd.  2  yd.  1  ft. 
8  in. 
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SURFACE     MEASURES. 
TAE.KI 

^slc  the  pupil  to  tell  what  he  meaTis  by  a  surface. 

A  surface  has  two  dimensions,  length  and  breadth. 

If  tve  fake  a  surface  and  cut  it  into  squares,  we 
wUl  have  a  number  of  square  units,  whether  they  are  1 
inch  long  and  1  inch  wide,  1  mile  long  and  1  m,ile 
wide,  larger  or  snuUler.  Tfie  area  of  the  surface  will 
be  the  total  number  of  these  square  units. 

Impress  the  pupil  with  the  fact  that  the  area  of  a 
surface  is  simply  the  total  number  of  square  units  in 
the  surface,  arranged  in  rows,  with  a  given  number  of 
them  in  a  row. 

It  is  wrong  to  say  that  we  multiply  the  length  by 
the  breadth,  to  get  the  area.  Inches  m.uliiplied  by 
inches  will  never  give  square  inches,  any  ?nore  than 
;-  apples  multiplied  by  apples  will  give  square  apples. 
The  pupil  has  been  taught  that  the  product  has  the 
same  nam^  as  the  multiplicand  and  why  should  he 
change  now,  and  say  that  S  inches  times  3  incites  are 
15  square  inches. 

To  illustrate  the  above,  tlie  following  right  and  wrong 
ways  are  given .- — ■ 

How  many  square  inches  in  a  surface  3  in.  long 
and  a  in.  wide  ? 

RIGHT    WAY. 

SOLDTIOM  : 

A   surface    1  in.    long 

and  1  in.  wide  contains 
1  sq.  in. 

A  surface   1  in.  long 

and  3  in.  wide  contains 
3  sq.  iu. 

A  surface   5  in.   long 

and  3  in.  wide  contains 
5  >:  3  sq.  in.  or  15  sq.  m. 


WRONG    WAY. 
Work: 

3  in. 
x5 


15  sq.  in. 

Note. — In  practical  liio, 
this  ia  the  way  the  work  is 
written.  Have  hiiu  know  the 
correct  method,  later  on  in 
life  he  will  adopt  plenty  of 
"  short  cuts." 
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En'ULIKII   SljUAKE   UlCASrBB  Tablb. 

144  square  inches  {sq.  in.)  =  1  square  foot  (sq.  ft 

9  square  feet  =  1  square  yard  (sq.  yd.) 

30J  square  yards  =  1  square  rod  (sq.  rd.) 

160  square  rods  =  1  acre  (A.) 

640  acres  =  1  square  mile  (sq.  mi.) 

10  square  chains  =  1   A. 

The  English  Square  Measures  are  used  in  measnz 
ing  cloth,  ceilings,  floors,  etc. 

SuRVKTORs'  Sqcabk  Measure  Table. 

272J  square  feet  =  1  square  rod 

16  square  rods  =  1  square  chain  ' 

(  160  square  rods,  or 

(  10  square  chains  =  1  acre 
640  acres  ~  1  square  mile,  or  section 
36  square  miles,  or  36  sections  =  1  township 

GOVERNMENT     LAND     SURVEY. 

Before  "United  States  lands  are  offered  for  sal) 
they  are  surveyed  and  divided  into  townships,  whic 
are  blocks  of  land  6  miles  square. 

The  dividing  lines  of  these  townships  running  eai 
and  west   are  called   parallels,  and   those   north 
south  meridians. 

The  parallel  which  corresponds  to  some  true  paral 
lei  of  latitude  is  established  aa  a  Base  Line  and  roi 
of  townships  called  ranges  extend  north  and  som 
of  it. 

A  line  of  townships  running  east  and  west  from 
meridian  designated  as  a  Principal  Meridian,  is  called 
a  tier,  to  distinguish  from  the  range,  which  is  a  line 
of  townships  running  north  and  south. 

Any  township  is  located  by  its  tier  number  noi 
or  south  of  tho  Base  Line,  and  its  range  number  ei 
or  west  of  the  Principal  Meridian. 
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DIAGRAM   SHOWING  TOWNSHIP  SURVEY.             ^ 
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Townships  b  South 

■ 

Townships  6  Soulh 
1        1       ! 

H 

Townships  S  South 

^m                                                               fl 

^P                                                                 1 

^Hb  =  Prinoipal  Meridian.        f(2))  =  Township  4  South  Kanpe  6  East.         ^| 

^BlU=.Baae  Line.                        ((3J)  =  TownshipoNorth  IUnee2Eaat.          H 

^B  U  and  E  ti'  =  Cowectioa  Linea.                                                                           ^| 

^BH  =  Guide  Meridiaa.                                                                                         ^M 
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Thus,  township  2  south  would  be  the  second  town- 
ship south  of  the  Base  Liue,  and,  if  it  were  in  the  sec- 
ond range  east  of  the  Principal  Meridian,  the  location 
would  be  township  2  south,  range  2  east. 

We  leave  out  the  name  tier,  but  always  give  thod 
name  range,  in  locating  townships. 

In  Brief  How  Pablic  Lands  Are  Measured. 

1.  A  line  Is  run  north  and  south  called  the  PrinJ 
cipal  Meridian  (P.  M.).  This  is  established  from  somej 
prominent  point. 

2.  Rows  of  ranges  are  formed  by  running  lines  I 
miles  apart,  parallel  to  the  Principal  Meridian.  Theaffl 
ranges  are  numbered  east  and  west  from  the  P.  I 

3.  A  Base  Line  is  run.  It  corresponds  to  some  truflj 
parallel  of  latitude. 

■1.  Lines  are  run  parallel  to  the  Base  Line  6  miles 
apart,  which  divide  the  ranges  into  tiers  of  townships, 

5.  The  townships  are  located  both  by  their  tier- 
number  and  their  range  number. 

6.  Each  township  is  subdivided  into  36  sections. 

7.  Each  section  is  again  divided  into  halves,  quar- 
ters, half-quarters,  and  quarter-quarters. 

CORRECTION     LINES     AND     GUIDE     MERIDIANS. 

Correction    lines    are    established    at    every    fon; 
townships  north,  and  five  townships  south,  of  the  I 
Line. 

They  provide  for  errors  resulting  from  convei^eno 
of  north  and  south  lines,  and  prevent  changes  in  theJ 
width  from  becoming  so  great  as  to  destroy  the  valuol 
of  the  system. 

At  every  correction  line,  the  townships  start  with 
their  proper  width.     Thus,  the  townships  bounded  by 
the    correction    lines    have    double   corners,  called    thfliH 
"closing  comers,"  and  "standard  comers."  ■ 
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Guide  Meridians  {see  diagram,  G  H)  are  surveyed 
at  intervals  of  8  ranges  east  and  west  of  tlie  Priuci- 
pal  Meridian. 

United  States  survey  goes  no  farther  than  locating 
section  lines.  Smaller  divisions  of  land  mast  be  sur- 
veyed, and  marks  placed  to  locate  the  pieces. 

Corner  stones  are  sunk  in  the  ground  by  the  sur- 
veyor to  be  left  for  future  surveys. 

Townships  and  Sections. 

Township  (X). 

Townships  are 
1  miia.  six  miles  on 
a  side,  and  are  di- 
vided into  36  one- 
mile  tracts  of 
land,  called  sec- 
tions. 

6  miiM.  Each  sec- 
tion contains  640 
acres.  The  sec- 
tions are  divided 
into  half-sections, 
quarter  -  sections, 
half- quarter  sec- 
tions, and  quar- 
ter-quarter sections,  or  lots.  In  cities,  lots  are  divided 
into  blocks,  and  the  blocks  are  subdivided  into  smaller 
building  lots. 

In  the  newer  parts  of  the  United  States,  section 
16  of  every  township  has  been  set  aside  for  school 
purposes.  This  particular  section  was  selected  because 
it  is  located  as  near  the  center  of  a  township  as  any, 
and  would  therefore  be  most  convenient  for  the  loca- 
tion of  a  school  building. 

Many  communities  have  sold  their  section,  putting 
oey  derived  therefrom  into  the  school  treasury. 
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Thingrs  for  the  Pnpil  to  Do: 

1.  Notice  Township  X  and  its  location  with  refer- 
ence to  the  Principal  Meridian  and  Base  Line. 

2.  Notice  Township  X  in  the  diagram  by  itself. 
Find  Section  15  q«.«^^^  /ik\ 

in  Township  X.       SkcxiohJI^ 

3.  Notice 
Section  15  in  the 
diagram  by  it- 
self. 

4.  Locate  in 
writing  a  half- 
section  of  land 
in  Section  12  of 
Township  X. 

5.  Distinguish 
between  range 
and  township ; 
base  line  and 
meridian;  prin- 
cipal meridian  and  parallel  of  latitude. 

6.  Draw  a  diagram  of  a  section  and  locate  the  fol- 
lowing :  (1)  N.  E.  i  of  S.  E.  l  (2)  S.  W.  i  of  N.  W.  4, 
etc. 

7.  Locate  some  tract  of  land  belonging  to  your 
father  or  friend. 


N.  W.  W  SECTION 
steOA. 

H.  t  H  of  N.  C.  Ih 
•40  A. 

S.  1«  of  N.  E.  w 
S80A. 

S.  \i  Section  =  320  A. 

problem: 

Mr.  Gray  owns  the  S.  W.  J  of  a  section  of  land. 
How  many  acres  does  he  own  ? 

Solution: 

One  section  =  640  A.  Note.—  Read  the  S.  W.  J 

i  section  =  160  A.  as,  "  the  South  West  Quarter," 

Mr.  Gray  owns  160  A.  or  "the  South  West  Fourth.'' 
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problem: 

A  friend  of  mine  owns  the  E.  |  of  the  S.  W.  J  of 
a  section,  also  the  N.  W.  ^  of  the  S.  E.  ^  of  the  same. 
How  many  acres  has  he ! 

NoTX. —  Have  the  pupil  make  a  diagram  to  show  this. 


^ 


i.  CITY     LOTS. 

I  owned  2  blocks  in  the  city  of  Milwaukee.  They 
were  each  360  feet  on  a  side. 

How  many  acres  in  the  2  blocks? 

I  made  an  alley  through  the  middle  of  one  of  the 
blocks,  as  shown  in  the  diagram. 

Ash  St.  is  the  main  thoroughfare  of  my  section  of 
the  city. 
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I  sold  the  comer  lot  Z>  for  $1250  and  A  for  $2000. 
it  A  has  a  100  foot  frontage,  while  D  has  only  a 
60  foot   frontage.     How  much  is  that  per  front  foot 
in  each  case  1 

Lots    IS   and    C   sold    for    $10.50    per    front    foot. 

What    did  1  get    for  each  1     How    much  less   is  that 

per  front  toot  than  what  I  received  on  lot  A  ?    How 

compare  with  price  on  lot  D? 

Lot  E  was   sold   to   the   city   for   $5000.    A   city 
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building  is  to  be  built  on  it.  How  will  this  affect 
the  values  of  F  and  G  ? 

If  I  paid  $1250  for  the  2  blocks,  what  have  I 
cleared  so  far? 

How  many  acres  were  taken  out  for  the  alley? 
Why  did  it  pay  me  to  run  an  alley  through  ? 

To  the  Teacher: 

The  article  on  city  lots  is  given  a  place  here  to 
demonstrate  a  few  of  the  many  really  practical  prob- 
lems and  questions  that  can  be  given  to  the  pupil  along 
this  line  of  work. 

VOLUME    MEASURES. 


We  now  have  to  deal  with  solids.  By  means  of  a 
block,  show  that  a  solid  is  different  from  a  surface  in 
that  it  has  an  additional  dimension  —  thickness. 

Every  solid  xnoft  have  length,  breadth,  and  thickness. 

//  you  show  a  solid  cut  into  sm^aller  equal  blocks, 
the  pupil  will  grasp  the  idea  of  cubic  units.  Show  him 
the  cubic  unit,  in  this  case,  is  1  foot  long^  1  foot  wide, 
and  1  foot  thick.     Tell  him  we  call  it  a  cubic  foot. 

Tlien  the  question  coines,  **  Would  a  solid  1  inch 
long,  1  inch  wide,  and  1  inch  thick  be  a  cubic  unit?" 
What  would  you  call  it? 

The  pupil  should  tell  what  he  means  by  a  solid;  a 
cube;   cubic  irwh;   cubic  yard,  etc. 


A  Cubic  Unit. 
Cubic  Measure  Table. 

1728  cubic  inches  (cu.  in.)  =  1  cubic  foot  (cu.  ft.) 
27  cubic  feet  =  1  cubic  yard  (cu.  yd.) 
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Something  to  Do : 

Cut  a  square  of  heavy 
paper  and  mark  it  as 
shown  here  in  the  draw- 
ing. Fold  the  paper  on 
the  dotted  lines  and  you 
will  have  a  box. 

Sand  may  be  meas- 
ured in  this  paper  box. 
Try  to  make  one  that 
will  hold  just  a  quart; 
just  a  pint;  a  gill,  etc. 


■  CAPACITY    MEASURES. 

Many  times  we  want  to  know  how  much  space 
there  is  in  a  vessel;  we  want  to  know  what  it  will 
hold. 

Measures  used  in  telling  the  extent  of  room  in  ves- 
sels are  called  measures  of  capacity. 

There  are  two  kiuds  of  capacity  measures,  dry  meas- 
ures and  liquid  measures. 

Dry  measures  are  used  to  measure  grain,  seeds,  and 
the  like. 

Liquid  measures  are  used  to  measure  water,  milk, 
oils,  etc. 

Dky  Mkabuhk  Table, 

2  pints  (pt.)  ^  1  quart  (qt.) 
8  quarts  =  1  peck  (pk.) 
4  pecks  =  1  bushel  (bu.) 
A  oommoD  WtnoheBter  bushel  coDtains  2150.42  cubic  iocheB. 

Don't  teach  that  wh-eat,  oats,  rye,  potatoes,  and  fruits 
are  bought  and  sold  by  dry  measure.  In  nine  eases  out 
of  ten,  they  are  not.  They  are  bought  and  sold  by 
tight,  80  many  pounds  making  a  bushel. 
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Years  ago,  before  weighing  scales  became  common, 
it  was  customary  to  measure  grains  and  vegetcbbles  but 
now  all  that  ha^  been  changed.  To-day,  unscrupulous 
merchants  still  use  measures,  if  they  think  they  can  get  a 
few  extra  pounds  from  an  ignorant  farmer  by  so  doing. 

Teach  the  custom  in  your  comm/unity.  That  is  the 
one  the  children  are  most  likely  to  need. 

Below  are  given  weights  of  commodities  as  fixed 
by  law  in  the  majority  of  states.  Exceptions  are 
noted  to  the  right :  — 

WEIGHTS    OF    COMMODITIES    AS    FIXED    BY    LAW. 


Abticlbb 

Pounds 

IN  A 

BUBHBL 

fAvolr- 
dupols) 

EXOKPTIONS 

Apples 

Barley 

48 
48 

Me.,  44;  N.  J.,50;  Ore.,  45;  Vt.,  46;  Wis.,  67. 
Cal.,  50;  Ga.,  Ky.,  Md.  and  Pa.,  47;  Wash., 46; 
Ore.  and  Vt.,  46;  La.,  32. 

Beets 

60 

Mont.,  50;  Wash.,  50;  Wis.,  50. 

Bran 

20 

Carrots 

50 

Conn.,  55. 

Coal 

80 

ron  cob 

70 

Ind.,  68. 

Corn  <  shelled 

56 

Ariz.,  54;  Cal.,  52;  N.  Y.,  58;  111.,  52;  la.,  60. 

I  meal 

50 

Del.,  48;  Ga.,  48;  111.,  48;  D.  C,  48. 

Oats 

32 

Maine,  N.J.,  N.H.  and  Pa.,  30;  Md.,  26;  Ore. 
and  Wash.,  36. 

Potatoes .... 

60 

Ohio,  58. 

Rye 

Salt 

56 
50 

Cal.,  54;  La.,  31. 
Mass.,  70;  Mich.,  56. 

Wheat 

60 

Sweet 

Potatoes . . 

55 

1 

Note. — The  table  on  the  number  of  pounds  to  the  bushelf 
fixed  by  law  in   the  various  states,  is  merely  for  reference. 
The  pupil  should  know  the  table  corrected  for  his  own 
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,  UQUrO   MEASURES. 

The  unit  of  liquid  measure  is  1  gallon. 

COHHON    LlQDID    MBAR0KB   TabLB. 

4  gills  (gi.)  =  1  pint  (pt.) 
L  2  pints  =  1  quart  (qt.) 

r  4  quarts  ~  1  gallon  (gal.) 

[  SI4  galloQS  =  1  barrel  (bbl.) 

2  barrels  -  1  hogshead  (hhd.) 
A  gallon  contains  231  cubic  inches. 

Apothkcabies"  Liquid  Mkahubg  Tablb. 

These  measures  are  used  in  mixing  medicines. 
60  minims  (m.)  =  1  fluid  dram  (/3) 
8  fluid  drams  =  1  fluid  ounce  (/s) 
16  fluid  ounces  =  1  pint  (0.) 
8  pints  =  1  gallon  (Concf.) 

A  minim  is  about  1  drop. 

Note. — It  ia  wroog  to  have  the  pupil  memorize  tables  that 
till  never  be  used  in  the  ordinary  walks  of  life,  as  the  apothe- 
ariea'  table,  etc.     Such  tables  should  be  used  for  refereaoe  on\j. 


WEIGHT   MEASURES. 
AVOIRDUPOIS    WEIGHT. 

This  is  used  in  weighing  all  common  articles,  aa 
^wjeries,  coal,  hay,  etc. 

Table. 

16  ounces  (oz.)  =  1  pound  (lb.) 

100  pounds  =  1  hundredweight  (cwt.) 

2000  pounds  =  1  ton  (t.) 
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The  long  ton  is  used  at  the  U.  S.  Custom-Honse, 
and  in  weighing  coal  and  iron  in  wholesale  transac- 
tions. 

Table. 

112  poands  =  1  long  hundredweight 
2240  pounds  =  1  long  ton 


TROY    WEIGHT. 

Troy  weight  is  used  in  weighing  the  precious  metals 
and  jewels. 

Table. 

24  grains  (gr.)  =  1  pennyweight  (pwt.) 
20  pennyweights  =  1  ounce  (oz.) 
12  ounces  -  1  pound  (lb.) 


APOTHECARIES'    WEIGHT. 

This  is  used  in  mixing  and  selling  medicines  not 
liquid.  Druggists  generally  buy  by  avoirdupois  and 
sell  by  apothecaries'  weight. 

Table. 

20  grains  (gr.)  =  1  scruple  (sc),  or  (9) 
3  scruples  =  1  dram  (dr.),  or  (3) 
8  drams  =  1  ounce  (oz.),  or  ( S ) 

12  ounces  =  1  pound  (lb.),  or  ( ft)) 


COMPARISON    OF    WEIGHTS. 

Table. 


1  pound  avoirdupois  =  7000  grains 

1  ounce  avoirdupois  =  437^  grains 

1  pound  Troy,  or  apothecary  =  5760  grains 

1  ounce  Troy,  or  apothecary  =  480  grains 
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TIME    MEASURES. 

Table. 

60  seconds  (sec.)  =  1  minute  (min.) 
60  minutes  =  1  hour  (hr.) 
24  hours  -  1  day  (da.) 
7  days  =  1  week  (wk.) 

365  days  =  1  year  (yr.) 

366  days  =  1  leap  year 
100  years  -  1  century 

The  unit  of  time  is  1  day. 

Time   measures  are   used   in    figuring   interest   on 
■  notes   and   bills,  in   telling   the   time  of  day,  and  in 
problems  in  longitude  and  time. 

The   business   month    is    generally   figured  as   30 
days,  and  the  business  year  as  360  days. 
L       The  business  month  and  year  are  used  in  figuring 
^nnterest. 

B^     The  common  year  is  figured  as  365  days,  and  is 
^fckhe  total  number  of  days  in  the  12  months. 

M  LEAP  YEAR. 

The  average  time  it  takes  the  earth  to  revolve 
once  around  the^  sun  (1  year)  is  365  days,  5  hours, 
48  minutes,  47.S  seconds,  or  about  36yJ  days. 

The  Julian  Calendar  called  every  year  365J  days, 
but  instead  of  counting  the  J  day  on  each  year,  it 
allowed  for  3  years  of  365  days  each,  and'  one  year 
of  366  days  (leap  year). 

The  Julian   Calendar,  in  counting  365^  days  as  a 

I  year,  used  11  minutes,  12.2  seconds,  too  much. 
The  Gregorian  Calendar  corrected  the  mistake  by 
bmitting  the  leap  year  on  centennial  years,  except 
BD  those  that  were  multiples  of  400. 
1  All  the  civilized  nations,  except  Russia,  have 
adopted  the  Gregorian  Calendar.  Russia  is  also  about 
to  adopt  it. 

A.B.— u 
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Briefly, 

Leap  year  comes  on  every  year  divisible  by  4,  and  svery 
centeanial  year  divisible  by  400. 

To  help  fix  the  number  of  days  in  each  month, 
let  the  children  memorize:  — 

"  Thirfy  days  have  September, 
April,  June,  and  ff^^yvember; 
^^  i^ll  the  rest  have  thirty-one 

^K  Except  the  second  month  alone, 

^H  Which  has  but  twenty-eight  in  fine 

^r  Till  Leap  Year  gives  it  twenty-nine." 

Where  We   Got   the  Katucs  of  the  Months. 

January,  from  Janus,  was  the  sacred  month  of  the 
year  to  the  Romans.  To  them,  Janus  was  the  god  of 
the  year.  During  the  18th  century,  the  Europeans 
started  to  recognize  it  a,s  the  first  month,  but  previous 
to  this.  March  was  considered  the  first. 

February  comes  from  febnia.  the  name  of  a  Ro- 
man festival  celebrated  on  the  15th  of  the  second 
month. 

March  is  from  Mars,  the  god  of  war.     March   wa»  | 
the  first  month  of  the  year  to  the  Romans.  ■ 

April,  from  the  Latin  aperire,  "to  open,"  was  prob^ 
ably  so  called  because  during  this  month  buds  begin 
to  open. 

May  is  from  Maia,  the  mother  of  Mercury.  The 
Romans  offered  sacrifices  to  this  goddess  on  the  first 
day  of  May. 

The  sixth  month  in  our  calendar,  June,  got  its 
name  from  Juno,  the  wife  of  Jupiter. 

July  was  so  named  in  honor  of  Julius  CBesar,  who 
was  born  in  this  month.  1 

Emperor    Augustus    Caesar    commanded    that   th(fl 
eighth  month  be  named  August  after  him.  a 

September  is  from  the  Latin  septern,  meaning  seven^ 
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At  the  time  when  March  was  the  first  month  of  the 
year,  September  was  the  seventh. 

October,  November,  and  Divemher  were  originally  the 
8th,  9th,  and  10th  months.  Octo,  novem,  and  decern 
are  Latin  numerals  for  eighth,  ninth,  and  tenth. 

CIRCULAR    MEASURES. 

Circular  or  Aiigulnr  measures  are  used  in  sur- 
vejing,  navigation,  astronomy,  geography,  reckoning 
latitude  and  longitude,  and  computing  differences  in 
time. 

A  Circle  is  a  plane  figure  bounded  by  a  curved 
line,  every  point  of  which  is  equally  distant  from  a 
point  within,  called  the  center. 

The  Circumference  is  the  bounding  line  of  a 
circle. 

The  Radius  of  a  circle  is  a  straight  line  drawn 
from  the  circumference  to  the  center. 


The  Diameter  is  a  straight 
ine  drawn  through  the  center, 
with  the  ends  terminating  in 
the  circumference. 

An  Arc  of  a  circle  is  any 
portion  of  the  circumference. 


■       An  Augle  is  the  difference  in  direction  between 
Bwo  straight  lines  wfaich  meet. 
"     If  two  diameters  divide  a  circle 
into  four  equal  parts,  these  diame- 
ters make  right  angles  with  each 
other. 

Thus,  each  of  the  angles  about 
the  center  0,  in  this  figure,  are  right 
Jigles. 

An  angle  less  than  a  right  angle  is  an  acute  angle. 
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An  angle  greater  than  a  right  angle  is  an  obtnm 
angrleo 


AcuTX  Angle. 


Bight  Angle. 


Obtuse  Angle. 


The  circumference  of  a  circle  may  be  divided  into 
360  equal  parts,  called  degrees.  If  the  circle  is  large, 
the  degree  is  large,  and  if  the  circle  is  small,  the  de- 
gree is  small,  but  the  degree  is  always  ^hf  P^  of  the 
circumference,  whatever  the  size  of  the  circle. 

An  angle  at  the  center  of  a  circle  is  measured  by 
the  arc  which  bounds  it. 

Thus,  the  angle  ABC  is  measured 

©by  the  arc  AC,  which  bounds  it. 
If  the  angle  is  a  right  angle,  it  is 
measured  by  J  of  360  degrees,  or  90 
degrees;  hence,  any  angle  of  90  de- 
grees is  a  right  angle. 
An  acute  angle  is  always  less  than 
90  degrees. 
An  obtuse  angle  is  always  more  than  90  degrees. 

Table    of    Circular    Measure. 

60  seconds  (")  =  1  minute  (') 

60  minutes        =  1  degree  C) 

360  degrees        =  1  circumference  (cir.) 

Note. — A    degree    upon    any    great    circle    of    the    earth    is 
69.16  statute  miles,  or  60  geographical  miles. 
A  sign  is  an  arc  of  80  degrees. 
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THE     PROTRACTOR. 


An  instrument,  called  a  protractor,  has  been  made 
for  measuring  and  constructing  angles  of  any  given 
size. 


I       The  pnpil  will  readily  learn  to  use  a  protractor. 
Thing^s  to  Do  with  a  Protractor: 

1.  Draw  a  triangle,  making  one  side  3  inches  long 
and  two  of  the  angles  45°  each. 

2.  Estimate  the  number  of  degrees  in  different 
angles  shown  you,  and  measure  with  your  protractor, 
to  verify  your  estimates, 

Rkiubk: 

Every  pupil  should  maie  himself  a  protractor  of 
stiff  paper  or  cardboard.  Notice  the  one  given  above 
and  copy. 

^  MEASURES    OF    VALUE. 

VALKt 
Don't   spend   any   time    with   foreign   money,   v,nleaa 
the  pupils  are  apt  to  need  it.     It  is  a  waste  of  time. 

The  values,  in  our  money,  of  a  mark,  rouble,  hopak, 
franc,  shilling,  pound,  are  all  that  is  needed. 

The  table  on  values  of  foreign  coins  is  merely  for  ref- 
erence. 
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TABLE    SHOWING   VALUES   OF   FOREIGN    COINS. 


COUNTBT 

• 
Standabd  Unit 

Valui  im 

n.  S.  MOHKY 

Austria 

Florin 

10.401 
.193 
.546 
.912 
.932 
.268 
.049 
.193 

4.8665 
.193 
.238 

1.00 
.386 
.193 
.876 
.882 
.402 
.268 

1.08 
.65 
.193 
.268 
.193 
.044 

1.00 

Belfirium 

Franc  * 

^^^"S        ••••• 

Brazil 

Milreis 

Chili 

Peso 

Cuba 

Peso 

Denmark 

Krone  • . .  * 

EcrvDt 

Piaster 

*^o/r  ** 

France 

Franc* 

Grreat  Britain 

Pound 

Greece 

Drachma* 

Oeruian  flniDire 

Mark 

Hawaiian  Islands 

Dollar 

Rupee 

Italy 

Lira* 

Japan  

Yen 

Mexico 

Dollar 

Florin 

Norway 

Kjrone 

Milreis 

Russia 

Rouble 

Peseta* 

Sweden 

Krone 

Switzerland 

Frano  * 

Turkey 

Piaster 

United  States 

Dollar 

Notice  that  several  coins  of  different  countries  have  the  same 
Talne.  19.3/.     They  are  marked  with  a  *  in  the  table. 

Federal  Money  is  money  of  the  United  States. 
It  has  been  discussed  before  in  this  book. 

Sterlings  Money  is  currency  of  Great  Britain  and 
Ireland. 
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Table  of   Stkblinq   Monky. 

4  farthings  (far.)  =  1  penny  (d.) 

12  pence  (not  pennies)  =  1  shilling  (s.) 

20  shillings  =  1  pound  (£),  or  sovereign 

5  ahilliugs  =  1  crown 

21  shillings  =  1  guinea 

The  standard  unit  of  Sterling  Money  is  1  pound 
or  sovereign,  whose  value  in  our  money  is  J4.8665. 

The  standard  unit  of  French  Money  is  1  franc, 
equal  to  19.3^  in  our  money. 

Germany's  standard  unit  is  1  mark,  or  23.85^. 

The  foregoing  table  gives  the  values  of  some  of 
the  foreign  coins. 

FOREIGN     MONEY     PROBLEMS. 
TALK: 

In  schools  where  foreign  Tnoney  is  taught,  the  fol- 
lowing probleins  and  solutions  may  hf-  helppi.1 : — 

Isoblem: 
I  When  in  France,  I  bought  goods  as  follows :  — 
I                   3  books  @  2  francs, 
4  floz.  pipes  @  1  franc. 
I                   2  pictures  @  4  francs. 
•  What  was  the  coat  in  U.  S.  money  ? 
Touk: 
3  books  @  2  francs  cost 6  francs. 
4  doz.  pipes  @  1  franc  coat. . . .  G  francs, 
2  pictures  @  4  francs  cost 8  francs. 
ho 


Cost  of  all 20  francs. 

20  francs  =  20  x  19.3/,  or  $3.86. 


roblem: 

I  have  £5  Stirling. 
money  ? 

Solution  ■ 

The  value  is  5  > 


What  is  the  value  in  U.  S. 


$4.8665,  or  $24.33. 
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PROBLE 

While  in  Europe,  I  collected  the  following  coins : — 
A  krone  in  Norway,  2  drachmas  in  Greece,  3 
florins  in  Austria,  4  liras  in  Italy,  2  roubles  in  Rus- 
sia, and  3  pesetas  in  Spain. 

What  is  the  equivalent  of  all  in  our  money  ? 

WoBK : 

1  krone        =  $  .268 

2  drachmas  =      .386 

3  florins        =    1.203 

4  liras  =      .772 

2  roubles      =    1.30 

3  pesetas      =      .579 

Value  of  all  =  $4,508 

MISCELLANEOUS    MEASURES. 
Paper  Measure  Table.  Number  Table. 

24  sheets     =  1  quire  12  units    =  1  dozen 

20  quires     =  1  ream  12  dozen  =  1  gross 

2  reams     =  1  bundle  12  gross   =  1  great  gross 

5  bundles  =  1  bale  20  units   =  1  score 

ADDITION     OF     DENOMINATE     QUANTITIES. 

Add  2  bu.  3  pk.  4  qt.  1  pt.  and  6  bu.  1  pk.  2  qt. 

Work: 

bu.  pk.  qt.  pt. 

2  3  4  1 

6 1  2  0 

8  4  6  1 

In  Adding  Denominate  Numbers: 

FntST. —  Write  the  names  of  the  different  nnits  to  be  used 
in  the  addition,  placing  them  in  a  horizontal  row,  the  largest 
to  the  left. 

Next. — Write  the  numbers  of  each  nnit  to  be  added,  below 
the  names  of  the  nnits,  each  in  its  proper  place. 

Thek. —  Add  as  before  tanght,  placing  each  sum  below  the 
column  added. 
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Add  7  hr.  .15  min.  30  sec,  9  hr.  30  min.  40  sec, 
Dd  11  hr,  40  min.  32  sec. 


1                         hr.            min. 

sec. 

1 7               16 

SO 

^^L 

40 

Jfl 

^^m 

82 

■ 

BT              28              26 

42 

1 

82  sec.  +  40  sec.  +  30  sec,  =  102  sec. 

But,  102  sec.  =  1  min.  42  sec. 

Write  the  42  below 

and  carry  the  1  min. 

1   min.  (carried)  +  15 

min.  +  80  min. 

+  40 

min,  =  86  min. 

But,  86  min,  =  I  hr.  26  min. 

Write  the  26 

and 

carry  the  1  hr. 

[             1  hr.  +  U  hr,  +  9  hr,  +  7  hr,  =  28  hr. 

1              Result  =  28  hr.  26  min. 

42  sec. 

SUBTRACTION  OF  DENOMINATE  QUANTITIES. 

Subtract  6  T,  12  cwt,  9  lb.  10 

oz.  from  15  T.  7 

cwt. 

IS  lb.  9  oz. 

Woee: 

T.        o.t.        lb. 

oz. 

1                            15          1       13 

9 

1                             e        12        9 

10 

15 


15 


TLAETATION  : 

I.  Place  as  in  addition  of  denominate  quantities. 
'10  oz.  cannot  be  talien  from   9  oz.,  so  we  must  take 

1  lb.  from  the  13  lb.  and  add  it  to  the  9  oz.    16  oz.  + 
9  oz.  =  25  oz.    25-10  =  15.    Write  the  15  below. 

II.  Now  there  are  only  12  lb.  left  to  take  the  9 
from.    12-9  =  3.    Write  the  3  below. 

III.  12  is  larger  than   7.     1  T.  +  7  cwt.  =  27  cwt. 
- 12  =  15.    Write  the  15  below. 
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IV.  14  -  6  =  8.    Write  the  8  below. 

V.  Result  =  8  T.  15  cwt.  3  lb.  15  oz. 

MULTIPLICATION    OF    DENOMINATE    QUANTITIES. 

Multiply  21  yd.  2  ft.  11  in.  by  6. 

Work  : 

jd.        ft.        in. 

21  2        11 

6 


131  2  6 

Explanation  : 

I.  6  X 11  in.  =  66  in.  =  5  ft.  6  in.  Write  the  6  below 
and  carry  the  5. 

II.  6  X  2  ft.  =  12  ft.  12  ft.  +  5  ft.  (carried)  =  17  ft.,  or 
5  yd.  2  ft.    Write  the  2  below  and  carry  the  5. 

III.  6  X  21  yd.  =  126  yd.    126  yd.  +  5  yd.  =  131  yd. 

IV.  Result  =  131  yd.  2  ft.  6  in. 

DIVISION  OF   DENOMINATE  QUANTITIES. 

Divide  3  yr.  9  mo.  4  da.  by  12. 

Wobk: 

yr.        mo.        da.         hr. 
12)_3 9  4  0 

0  3  22  20 

Explanation  : 

I.  We  cannot  divide  3  by  12,  so  we  reduce  3  yr. 
to  months.  3  yr.  =  36  mo.  36  mo.  +  9  mo.  =  45  mo. 
45  -^  12  =  3,  and  a  remainder  9.  Write  the  3  and 
carry  the  remainder  9. 

II.  9  mo.  (carried)  =  270  da.  270  da.  +  4  da.  =  274 
da.  274  +  12  =  22,  and  a  remainder  10.  Write  the  22 
and  carry  the  10. 

III.  10  da.  =  240  hr.    240  +  12  =  20.    Write  the  20. 

IV.  Result  =  3  mo.  22  da.  20  hr. 


r 

18 

I 
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8  da.  8  hr.  6  min.  56|  sec. 
18)  150  da.  2hr.  5  mm. 
6  da.  (remainder) 
144  hr. 


2  hr.  (remainder) 


17  min.  (remainder) 


1020  sec. 


hr.  5  min,  by  18. 

Explanation: 

This  example  illus- 
trates a  feature  of  work 
that  should  be  required 
— omitting  every  detail 
that  can  be  worked  with- 
out the  use  of  pencil. 

The  pupil  is  getting 
old  enough  now  to  ap- 
preciate short  methods, 
and  he  should  be  given 
them.  This  does  not 
apply  to  all  "short  cuts," 
but  only  to  those  that 
have  to  do  with  well 
understood  processes. 


DENOMINATE    FRACTIONS. 
A  denominate  fraction  is  one  denoting  a  denom- 
linatioD. 

As,  g  of  a  mile,  4  hu.,  .57  acres,  etc. 

I   REDUCTION     ASCENDING     WITH     DENOMINATE     FRACTIONS. 

1.  Reduce  1   da.  14   hr.  24  min.  to  a  fraction  of  a 
L  month. 

^BOLOTION  : 

24  min.  ^m^^hr.U  hr.  + 14  hr.  =  14M  hr.  =  V  tr. 
V  hr.  +  24  hr.  =  24^  hr.  =  H*  hr. 
H^hr.-(24X30)=A. 
1  da.  14  hr.  24  min,  =  -^  mo, 
Wobk: 


1  da,  14  hr.  24  min.  =  ^   da. 
^   da.  =  — sV-  mt 


H^^ihx^  = 
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2.  Reduce  1  da.  14  hr.  24  min.  to  the  decimal  of  a 
month. 


Work: 

60)24  min. 
24)14.4  hr. 


NoTB. — Here  some  of  the 
written  work  has  been  elimi- 


80)L6_da,  ^^, 

.053^  mo. 

REDUCTION    DESCENDING   WITH    DENOMINATE    FRACTIONS. 

Reduce  f  of  a  mile  to  rods,  yards,  feet,  etc. 

Solution  : 

I  of  320  rd.  =  ^Y^  rd.  =  177^  rd. 
iot^yd.  =  ii  yd.  =  4^^  yd. 

A  of  3  ft.  =  H  ft.  =  f  ft. 

i  of  12  in.  =  ^  in.  =  10  in. 

I  of  a  mile  =  177  rd.  4  yd.  0  ft.  10  in. 

Proceed  with  decimals  in  the  same  way  in  Redac- 
tion Descending. 

LONGITUDE    AND    TIME. 

TALrKt 

The  subject  of  longitude  and  time  should  be  taken 
up  in  connection  with  geography  and  map  study. 

Show  the  pupil  the  lines  drawn  through  the  maps. 
Tell  him  these  lines  represent  imaginary  lines  running 
from  pole  to  pole,  and  east  and  west  parallel  to  the 
equator,  on  the  surface  of  the  earth. 


The. name  of  the  imaginary  lines  running  north 
and  south  on  the  earth's  surface  is  meridians ;  those 
east  and  west,  parallels. 

One  meridian,  called  the  prime  meridian,  has 
been  selected,  and  all  the  other  meridians  are 
reckoned  as  east  or  west  of  it.  Find  Greenwich, 
England,  a  small  town  near  London,  on  the  map. 
The  prime  meridian  runs  through  Greenwich. 


r 


DENOMINATE    NUMBERS.  253 


Kfo] 


Longritude  is  distance  east  or  west  of  the  prime 
meridian.  When  we  say  that  the  longitude  of  Paris 
is  2°  20'  East,  we  mean  that  the  meridian  running 
through  Paris  is  2°  20'  east  of  the  prime  meridian 
that  runs  through  Greenwich,  England.  The  longi- 
tude of  Washington.  D.  C,  is  77°. 7'  West.  That  means 
that  the  meridian  which  passes  through  Washington 
is  77°  7'  west  of  the  prime  meridian. 


ir  the  Papil  to  Do : 

1.  Find  the  longitude  of  your  home  towfl. 

2.  Find  the  longitude  of  Chicago. 

3.  Find  the  longitude  of  Denver, 

4.  Find  the  longitude  of  Salt  Lake  City. 
6.  Find  the  longitude  of  San  Francisco. 


The   longitade   of  a  place  tells  in  degrees,  minntea,  and  aeo- 
onds,  the  diBtance  it  Is  east  or  west  of  the  prime  meridian. 

Philadelphia  is  75°  9'  W.  longitude  and  Portland, 
Me.,  is  70°  15'  W.  longitude. 

The  difference  In  longitude  is  4°  54',    We  subtract 

I  to  get  the  difference  in  longitude. 
\    Paris   is   2°  20'  E.   longitude   and   Philadelphia  is 
i&'  9'  W.  longitude. 
'      The   difference   in  longitude  is  77°  29'.    Here  we 
binst  add  to  get  the  difference  in  longitude. 
If   the  pupil    does    not  understand  why  we  add  in 
the  first  case,  and  subtract  in  the  second,  explain   by 
marking  off  inches   on  a  globe.    Ask  him  how  many 
inches  two  places  are  apart,  when   both  are   on  the 
same  side  of  the  prime  meridian.    When  on  opposite 


Take  the  map  of  the  United  States  and  show  the 
pupil  the  sections  of  country  in  Eastern  Time,  Cen- 
tral   Time,    Mountain    Time,   and    Pacific    Time. 


364  THE    ABITHMETIC    HELP. 

The  pupil  should  know  the  number  of  degrees  be- 
tween the  meridian  lines  that  bound  these  Time 
Belts. 


New  York  people  are  in  the  Eastern  Time  Belt. 
If  they  rise  at  6  o'clock  in  the  morning,  they  will  be 
up  a  whole  hour  before  Chicago  people,  who  get  up 
at  the  same  hour. 

Thus,  each  day  begins  an  hour  sooner  in  New 
York  than  in  Chicago,  two  hours  before  Denver,  and 
three  hours  before  San  Francisco.  H 

Ask   the   pupi!  to  tell  what  time  belt  he  lives  iiL^ 
If  he  has  any  ft-iends  or  relatives  in  any  of  the  other 
time  belts  of  IT.  S.,  have   him  tell   what  time   they 
have  at  the  present  moment. 


WHERE    THE     DAY     BEGINS. 


The  day  begins  earlier  as  you  go  east  from  New 
York,  until  you  meet  the  180th  meridian.  This  is 
where  the  day  begins.  Starting  here,  it  travels  west- 
ward, giving  the  whole  world  a  new  day.    The  ISO 


I 
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meridian  is  called  the   International   Date   Line  (I. 

D.  li.)  but  in  reality,  the  date   line  is  a  crooked  line 
which  zigzags  arross  the  ISOth  meridian. 

From  the  time  the  day  starts  at  the  I.  D.  L.,  until  the  sun 
■gain  reaches  that  line,  the  same  day  is  in  progress  the  world 
oni. 

Location  of  the  International  Date  Line. 

The  Pathfinder  in  1899  showed  a  diagram  of  the 
I.  D.  L.,  as  its  course  was  then  marked.  Since  then 
it  has  been  changed. 

As  marked  now,  it  passes  southward  through  Beh- 
ring  Sea,  then  westerly,  then  returns  to  the  180th  me- 
ridian at  about  40°  north.  It  then  follows  the  180th 
meridian  to  10°  south,  where  ic  swerves  east  but  re- 
J  turns  again  to  the  180th  meridian  at  about  50°  south. 
pt  then  follows  that  meridian.  The  date  line  is  not 
I  crooked  as  before  the  change. 
The  sun  appears  to  move  in  a  circle  around  the 
eaxth,  passing  through  360°  in  24  hours:  — 
Tlten, 

I      In  24  hr.,  the  sun  passes  through  360° 
In  1  hr.,  the  sun  passes  through  -^^  of  360°  =  15° 
In  1  miu.,  the  sun  passes  through  /j  of  15°  =  15' 
In  1  sec,  the  sun  passes  through  -^  of  15'  =  15" 
Every   15°  that   one   passes  through,  going  either 
east  or  west,  makes  a  difference  of   one   hour  in   his 
time. 

Ta  reduce  longitude  in  time  to  longitude  in  degrees,  multi- 
ply by  Ifi;  to  rednce  longitude  in  degrees  to  longitude  in  time, 
divide  by  16. 

PROBLEMS, 
TALKi 

I  kinds  of  problems  are  generally  given  irt  longi- 
!  and   tiTne,  along  with  those  in  which  one  is  askett 


1 


^^  tun 

■at  I 
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to  merely  fiitd  differences  in  longitude  and  time.  They 
are  (i)  Given  the  longitude  of  two  places  and  the  time 
at  one  of  them,,  to  find  the  time  at  the  other;  and 

(2)  Given  the  tim^es  of  two  places  and  the  longitude 
of  one,  to  find  the  longitude  of  the  other,  AU  will  be 
explained  here. 


problem: 

Find   the   difference   in    time   between    Brooklyn 
73**  58'  W.  and  Omaha  95°  28'  W, 

Woek: 

95^28' 
73  58 


15)21°  30'  difference  in  longitude. 
1  hr.  26  min.  difference  in  time. 


PROBLEM : 

What  is  the  difference  in  longitude  between  two 
places  whose  difference  in  time  is  2  hr.  33  min. 
12  sec.  ? 

Wobk: 

hr,        min.        sec. 
2  33  12  difference  in  time. 

15 


30°        495'      180" 


38°  18'  0' '  difference  in  longitude. 

problem: 

It  is   noon   Thursday,  130°  W.   (just  west  of  San 
Francisco).    What  time  is  it  160°  E.  (in  Siberia)  ? 

Work  : 
130° 

160 


15)290' 


19i  hr.=  19  hr.  20  min.,  the  difference  in  time. 

Day  comes  earlier  160°  E. 

Therefore,  it  is  7.20  A.  M.  Friday,  in  Siberia. 
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PROBLEM : 

When  it  is  noon  at  Greenwich,  what  time  is  it  at 
Philadelphia  ? 
Work  : 

Philadelphia  is  75°  W. 
^1  Greenwich  is       0° 

^M  15 )  75°  difference  in  longitude, 

^f  5  hr.  difference  in  time. 

It  is  5  hr.  earlier  in  Philadelphia,  or  7  A.  M. 

For  the  Pupil  to  Do : 

1.  When  it  is  3  o'clock  P.  M.  at  Philadelphia, 
where  is  it  2  P.  M.?  where  is  it  1  P.  M.t  where  is 
it  noon  ? 

2.  When  it  is  10  A.  M.  at  Greenwich,  what  time 
is  it  at  Boston  ?    at  Chicago  ?    at  San  Francisco  ? 

PARTICULAR    MEASURES. 

Note. —  These  are  not  in  frequent  aae.  Neither  are  the 
measures  always  definitely  known. 

A  hand,  used  in  measuring  the  height  of  horses, 
is  i  inches. 

A  stone  of  lead  or  iron  is  14  pounds. 
A  span  is  9  inches. 
L^     A  square,  for  measuring  floors,  etc.,  is  100  square 

^K^    A    degree   of  longitude   at   the   equator   is   69.16 

^pBiles. 

Bi      A   degree    of    longitude    on    the    40th   parallel   is 

"about  53  miles. 

A  fathom,  used  in  measuring  depth  afc  sea,  is  6 
feet. 

A  knot,  or  geographical  mile,  or  nautical  mile,  is 
^•Xs  common  miles. 

A  carat,  used  in  weighing  diamonds,  weighs  3^ 
H*--  Troy. 
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In  gold  and  silver  coins,  -^  is  copper  and  ^  pure 
gold  or  silver. 

A  solar  year  is  365  days,  5  hours,  48  minutes, 
49.7  seconds. 


A  bushel  equals  2150.42  cubic  inches. 

A  gallon  equals  231  cubic  inches. 

A  square  208.71  feet  on  a  side  contains  an  acre. 


PRACTICAL    COST    METHODS. 

WTien  goods  are  sold  by  the  hundred,  thousand,  or 
ton,  the  methods  given  here  will  be  found  very  practical. 
They  are  simple  and  will  save  m^uch  time. 

1.  When  goods  are  sold  by  the  hundred* 

PROBLEM : 

Find  the  cost  of  454  lb.  of  sugar  @  $4  per  cwt. 

Work:  ^.^^ 

4.54  g     <P 

1*  z®"" 


$18.16  ^.-^ 

Point  off  two  decimal  places  in  the  nnmber  of  ponnds  and 
mnltiply. 

In  other  words,  divide  the  weight  by  100,  and 
multiply  the  quotient  by  the  cost  per  cwt. 

Dividing  by  100  gives  the  number  of  cwt.  as  a 
decimal. 

2.  When  goods  are  sold  by  the  thousand. 

PROBLEM : 

What  is  the  cost  of  4250  shingles  @  $2.25  per  M.  ? 

NoTS. —  M.  is  often  used  to  denote  thousand. 
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4.25 
$2.25 

2125 
850 
850 


SbOBTKK    WAT  : 

4.25 

i  of  4.25    1.06i 
8.50 


$9.56i 


$9.5625 
Bxpi.A  nation: 

Point  off  three  decimal  places  in  the  number  of 
shingles,  and  multiply. 

In  other  words,  divide  the  number  of  shingles  by 
1000  and  multiply  the  quotient  by  the  cost  per  M, 

Dividing  by  1000  gives  the  number  of  M.  in  decimal 
form. 

3.  When  goods  are  sold  by  the  ton. 

PROBLEM : 

Find  the  cost  of  2925  lb.  of  hay  @  $16  per  ton,1 

Wokk: 

116      -^    2=$8 
2.925  X  $8  =  $23.40 

EXPLAMATIOIT  : 

1.  Find  the  cost  o!  1000  lb.  by  dividing  the  cost 
of  a  ton  by  2. 

2.  Point  oS  three  decimal  places  in  the  number  of 
poonds  and  multiply  by  the  cost  of  1000  lb. 

TALKi 

Let  the  pupU  make  and  solve  many  problems  in- 
volving articles  bought  and  sold  by  the  hundred.  Do 
tlie  same  with  articles  bought  and  sold  by  the  thouaand, 
or  by  the  ton. 


PAGE  FROM  A  CREAMERY  BOOK. 
TALKi 

*4  page  from,  the  book  kept  by  a  sm^tU  creamery  is 
shown  here.    It  shows  the  number'  of  pounds  of  mUk 
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brought  each  day  by  its  patrons  and  the  totals  for  ihs 
week. 

It  also  shows  the  value  of  the  imlh  computed  at  90c> 
per  hundred  pounds. 

Make  a  page  similar  to  the  one  given  and  let  ike 
pupil  fill  in  the  totals.  He  may  prove  his  work  by 
finding  the  sum  of  the  totals  below  and  in  the  column 
at  the  right.  The  sum^  in  both  causes  should  be  the 
sams.  The  total  amount  received  during  the  week  is 
marked  with  a  *. 

Let  him  compute  for  other  values  than  90c.  per  hun- 
dred  pounds. 

Have  him,  make  without  aid  pages  sim/ilar  to  the  one 
given. 

Take  pages  from,  books  used  in  the  community  where 
the  pupil  lives,  and  use  them,  in  the  sarne  way. 

■ 

PAGE  FROM  A  CREAMERY  BOOK. 


MAMS 

XON. 

TUBS. 

WBD. 

THUBS. 

FBI. 

SAT. 

TOTAL 
FOB 

WBBK 

▼ALUB 

Rufus  Hall 

814 

296 

804 

801 

.297 
"215" 

814 

1826 

$16.48 

John  Collins 

216 

204 

210 

217 

211 

1273 

11.46 

ThoB.  Gk)88 

416 

898 

399 

412 

412 

408 

2440 

21.96 

James  Riding 

894 

899 

401 

391 

896 

898 

2879 

21.41 

Ignatz  Janish 

127 

123 

180 

125 

181 

129 

765 

6.89 

Geo.  Myer 

224 

220 

213 

221 

217 

228 

1318 

11.86 

John  Kehoe 

166 

164 

149 

171 

164 

164 

977 

8.79 

Henry  Oldenburg 

814 

312 

308 

811 

309 

806 

1855 

16.70 

Carl  Seifert 

181 

196 

201 

187 

203 

968 

8.71 

Abner  Calhoun 

217 

220 

198 

206 

211 

199 

1251 

11.26 

Totals 

2568 

2632 

2608 

2542 

2352 

2550 

15052 

185.47 

TIME   BOOKS. 

A  page  from  the  time  book  used  in  a  small   mill 
is  given  here.    All  parts  have  been  filled  in. 


DENOMINATE    NUMBERS.                        261 

In   the    page  given,    10   hours   constitute   a  day's 
work.      Have    the    pupil    make   a    page    of    a    time 
book  where  a  day's  work   consists   of  S  hours.    Let 
him    include    more    or   less    men    than    the    number 
given  on  the  page  here.    Also  have  him  change  the 
wage  schedule. 

Give  him  practice  in  such  work.      It  is  practical. 
Also  have  him  find  the  totals.     This   gives  him   the 
total  sum  paid  out  in  wages  each  week,  and   enables 
him  to  find  the  average  wages  per  hour  or  day. 

Tell   the  pupil   of   the   time   books   used   in   large 
mills  and    factories,   where    hundreds    and,   in  many 
cases,  thousands  of  people  work, 

■                          PAGE   FROM  A  TIME   BOOK. 

i^^Z, 

.„.. 

„„ 

W»P 

,... 

™. 

.„. 

^:- 

..«. 

.^/A       ■ 

John  Ou-laoR 

(2.00 

10 

9 

9 

11 

12 

12 

63 
61 
67 

6.3 
6.1 

'6.7' 

112.60 
12.30 

16.76 

R.E.MMn 
Oilbert  Hulion 

2.00 

2.eo 

9 
11 

11 
12 

11 
11 

10 
10 

9 
11 

11 
12 

Bobt.  BeU 

8-00 

9 

8 

9 

0 

4 

10 

40 

4 

12.00 

Benry  HoU 

2.00 

S 

S 

11 

10 

11 

13 

61 

6.1 

I2JI0 

Sua.  Rogen 

2.60 

11 

9 

8 

10 

11 

9 

es 

6.6 

14.60 

8.0O 

0 

S 

10 

0 

9 

8 

63 

6.8 

lR9a 

E.  B.  Cochems 

2.60 

9 

8 

11 

12 

9 

10 

69 

6.9 

14.76 

Carl  Jobaon 

8.00 

12 

10 

11 

11 

10 

9 

68 

6.8 

18.90 
12.00 

A.  F.  B«ule 

2.00 

10 

11 

12 

10 

3 

8 

60 

6 

99 

94 

103 

98 

96 

101 

685 

68.5 

141.80 

L 
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1 

TALKt 

A  -man  builds  a  house.     Before   it   is  completed    and 
ready  for   occupancy,   many   little   experiences   creep    iti 
to   demonatraie   that   practical    knowledge    of  measures 
means  a  good  deal. 

This  chapter  gives   some    idea  of  what  a   builder   or 
repairer  has  to  contend  against. 

Estimating  means  thinking,  for  every  problem-  differs 
from  every    otfisr,  certain,    allowances   have    to   be    made 
for  many  reasons,    and  what   is  true   in  one  case   may 
not  be  in  another.    Hence,  the  pupil  mitst  derive  Tnuch 
good  from   this   line  of  work.      It   is  now   time   to   atop 
thinking    that    problems   should    work    out    even    to    be 
correct.     Do  not  allow  hint,  to  work  merely  for  resiUts. 
Seasons  should  be  given  for  every  step. 

Fa 

ber 

inc 

les 
it 
San 

LUMBER, 
cts  That  Should  be  Known  about  Lumber: 

1.  The  unit  of  measure  for  boards,  planks,  tine 
■s,  and  joists  is  a  board  foot. 

A   board  foot   is   1   foot   long,  1   foot  wide,  and   ! 
h  tbick. 

2.  Lumber  is  always  considered   1  incb  thick,  un- 
>  otherwise  stated.    If  a   board   is  2   inches  tbict 
jontaios    twice  as    many  board    feet  as  one  of  th( 
ne  length  aud  width  but  1   inch  thick. 
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^Bm 


3.  Lumber   less    than   1    inch  thick   is  considered 
an  inch  thick  in  measuring ;    over  1   in.  to  IJ  in.,  as 

i  iD. ;  over  IJ  to  1^,  as  IJ  in.,  etc. 

Fractions    of   an    inch    in    the    width    should    be 
itted  and  the  nearest  integer  taken. 

4.  If  a  hoard  or  plank   is  wider  at  one  end,  the 
average  width  is  taken  as  the  width  of  the  whole. 

From  the  delinition  of  a  board  foot,  the  pupil  will 
readily  see  that  the  number  of  board  feet  in  a  tim- 
ber is  the  same  as  the  number  of  square  feet  in  one 
ice,  multiplied  by  the  thickness  in  inches. 

llustrate: 


h^ 


n^ 


+ 


2  BoABD  Fbbt. 


1  BoABD  Foot, 


1  Board  Foot, 


If  the  board  containing  2  board  feet  (shown  above) 

be  cut  or  sawed  where   the  dotted   lines  are  shown, 

there  will  be  2  boards,  each  containing  1  board  foot. 

Take  a  piece  of  wood  and  show   the  actual  work 

done.    The  pupil  must  understand  just  what  a  board 

^  loot  is. 

To  find  the  number  of  feet  of  linriber  in  any  timber. 

Multiply  the  aroa  of  one  &ce,  in  square  feet,  by   the   thiok- 
I  in  inches. 


I 


PRACTICAL     ESTIMATES. 


A  man  builds  a  house.  Before  it  is  completed  and 
ready  for  occupancy,  many  little  experiences  creep  in 
to  demonstrate  that  practical  knowledge  of  measures 
m-eans  a  good  deal. 

This  chapter  gives  some  idea  of  what  a  builder  or 
repairer  has  to  contend  against. 

Estimating  means  thinkings  for  every  problem^  differs 
from  every  other,  certain  allowances  have  to  be  nuide 
for  many  reasons,  and  what  is  true  in  one  ca^e  may 
not  be  in  another.  Hence,  the  pupil  must  derive  much 
good  from  this  line  of  work.  It  is  now  time  to  stop 
thinking  that  problems  should  work  out  even  to  be 
correct.  Do  not  allow  him  to  work  merely  for  resiMs, 
Reckons  sJwuld  be  given  for  every  step. 


LUMBER. 

Facts  That  Should  be  Known  about  Lumber: 

1.  The  unit  of  measure  for  boards,  planks,  tim- 
bers, and  joists  is  a  board  foot. 

A  board  foot  is  1  foot  long,  1  foot  wide,  and  1 
inch  thick. 

2.  Lumber  is  always  considered  1  inch  thick,  un- 
less otherwise  stated.  If  a  board  is  2  inches  thick, 
it  contains  twice  as  many  board  feet  as  one  of  the 
same  length  and  width  but  1  inch  thick. 
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3.  Lumber  less  than  1  inch  thick  is  considered 
an  inch  thick  in  measuring ;    over  1  in.  to  IJ  in.,  aa 

I  li  in. ;  over  IJ  to  1^.  as  IJ  in.,  etc. 

Fractions  of  an  inch  in  the  width  should  be 
jbmitted  and  the  nearest  integer  taken. 

4.  If  a  board  or  plank  is  wider  at  one  end,  the 
leverage  width  is  taken  as  the  width  of  the  whole. 

From  the  definition  of  a  board  foot,  the  pupil  will 
readily  see  tliat  the  number  of  board  feet  in  a  tim- 
ber is  the  same  as  the  number  of  square  feet  in  one 
face,  multiplied  by  the  thickness  in  inches. 

TO    I  llustrate: 


n=^ 


^^ 


+ 


t  BOABD   FkET. 


I  Board  Foot. 


1  Board  Foot. 


If  the  board  containing  2  board  feet  (shown  above) 

I  cut  or  sawed  where   the  dotted  lines  are  shown, 

ihere  will  be  2  boards,  each  containing  1  board  foot. 

Take  a  piece  of  wood  and  show   the  actual  work 

The  pupil  must  understand  just  what  a  board 

>ot  is. 

To  find  the  number  of  feet  of  lumber  in  any  timher, 

■oltiply  the  area  of  one  &ce,  in  square  feet,  by  the  tUok' 
I  in  inchea. 
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problem: 

How  mach  Inmber  is  needed  for  a  bin  6  ft  deep, 
10  ft.  long,  and  8  ft  wide  ? 

SoLcnox: 

2  sides  each  6  ft.  x  IG  ft.  have 120  sq.  ft 

2  sides  each  8  ft.  x  6  ft.  have 96  sq.  ft 

Bottom  8  ft  X  10  ft  has 80  sq.  ft 

Total  surface  =  296  sq,  ft 
Hence,  the  bin  will  take  296  ft.  of  lamber. 


problem: 

What  will  the  above  lumber  cost  at  $15  per  M.? 

Solution  : 

1000  ft.  cost  $15. 

296  ft.  cost  .296  x  $15,  or  $4.44. 

TAI^Ks 

Mivny  problems  may  be  given  in  finding  how  m.iAeh 
luihher  is  needed  for  various  buildings. 

Tkeij  snould  be  made  practical,  and  to  that  end,  it  is 
best  to  take  actual  buildings  in  the  vicinity.  Be  care- 
fill  not  to  make  th-e  work  too  complex  at  first. 

Talk  such  work  over  with  a  builder  or  carpenter. 

Give  considerable  oral  drill  before  proceeding  to  the 
written  work. 

Be  sure  that  the  pupil  knows  what  a  board  foot  is, 
then  proceed  like  this : — 

"How  many  board  feet  in  each  of  these  boards,  cM 
being  one  inch  thick  — 

1  in.  wide  and  12  ft.  long? 

2  in.  wide  and  12  ft.  long? 
9  in.  wi^e  and  12  ft,  long? 

13  in.  wide  and  12  ft.  long? 
12  in.  wide  and  6  ft.  long? 
12  in.  wide  and     3  ft.  long  ?  etc. " 

The  following  lum^ber  measure  reference  taJ}le  may 
be  found  helpful:  — 


^1^"5^' 
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LUMBER  MEASURE,  JOIST.  SCANTUNG  AND  TIMBERS. 


Lbnoth 

}F  TltfSHBa    L 

-<  Fkh 

SiZB 

- 

u 

.. 

.s 

20    1    22 

24 

26 

28 

80 

NUKBBB  OF 

BOA&D   FSBT 

IK   PiBCR. 

2x  4 

2x  e 

8 
13 

B 
14 

11 

'l6 

13 
18 

18 

w 

IS 
22 

16 
24 

17 
36 

19 
28 

20 
80 

2z  8 

16 

I» 

ai 

24 

27 

29 

82 

86 

87 

40 

2x10 
2x12 

20 
24 

21 

27 
82 

80 
S6 

S3 
40 

87 
44 

40 
48 

48 
fi3 

66 

60 
60 

SX   8 

IS 

24 

27 

30 

S3 

36 

BO 

42 

46 

8x  8 

34 

Z8 

S3 

36 

40 

44 

48 

62 

66 

60 

SXIO 

SO 

36 

40 

4S 

60 

66 

80 

65 

70 

76 

8x12 

80 

42 

48 

54 

60 

66 

72 

78 

84 

90 

8X14 

4a 

49 

66 

63 

70 

77 

84 

91 

98 

106 

4x  4 

ix  6 

16 
24 

Itl 
S8 

21 
83 

24 
86 

27 
40 

29 
44 

83 
48 

35 
62 

37 
66 

40 
60 

4x  8 

82 

87 

48 

48 

63 

69 

64 

69 

76 

80 

ex  6 

36 
48 
60 
64 

42 
56 
70 
76 

48 

64 
BO 

64 
90 

60 
80 
100 

66 
88 
110 

72 

78 

84 

90 

ex  8 
exio 

96 
120 

104 
180 

113 
140 

120 
ISO 

8x  a 

86 

96 

107 

117 

128 

139 

149 

160 

8X10 

80 
96 

83 
112 

107 

120 

183 

147 

160 

178 

187 

200 

8x12 

128 

144 

160 

176 

192 

208 

224 

840 

10x10 

100 

117 

188 

150 

167 

183 

200 

217 

338 

280 

10X12 

ISO 

140 

160 

180 

200 

220 

240 

260 

280 

800 

12x12 

144 

168 

16S 

182 

216 

240 

264 

288 

812 

836 

860 

12x14 

106 

224 

252 

280 

308 

836 

364 

392 

420 

14x14 

196 

229 

281 

294 

827 

859 

892 

426 

457 

490 

Note. —  Let  the  pnpil  prove  that  the  above  table  ie  comet, 
by  findiog  the  board  feet  in  manj  of  the  timbers  iodioated.  Let 
him  measure  a  few  actual  timbers,  if  possible. 
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BRICK  AND   8T0NE. 
TALK! 

Tliis  ivorh  in  practical  estimates  fwrnishes  excellevt 
opportunity  to  develop  the  pupil's  reasoning  power,  .i' 
far  as  possible,  have  him 
imagine  the  co/iditiorts  o;' 
new  problems,  u-hen  h' 
has  become  familiar  with 
those  containing  like  con- 
ditions, which  have  been 
made  clear  to  him  bij 
jneans  of  illustrations. 
Have  Tnany  estimates  on 
simple  problems  jnade  without  the  use  of  pencil  aai 
paper.  Again,  let  us  say,  give  much  oral  work  as  th4 
pupil  goes  along. 

WTien  he  once  understands  tJie  why  in  the  work  of 
any  class  of  problems,  let  the  oral  work  come  in  to  fix 
it  permanently  and  clear  up  any  haze  that  is  apt  to 
linger  on  the  borders  of  his  mental  pictures. 

Facts   That   Should   be  Known  about   Brick 
aud  Stone. 

1.  Bricks  vary  in  size  but  generally  are  8  in.  J*  < 
in.  X  2  in. 

2.  We  estimate  about  23  bricks  with  mortar  to  a 
cubic  foot.    Allow  |  of  the  space  for  mortar. 

3.  Bricklayers  are  paid  by  the  day,  by  the  job,  or 
by  the  number  of  thousand  laid. 

4.  Stone  work  is  estimated  by  the  perch.  Ordi- 
narily a  perch  Is' considered  to  be  25  cubic  feet. 

5.  lu  estimating  labor  on  stone  work,  the  genera! 
custom  is  to  measure  the  corners  twice  and  to  deduct 
one  half  of  the  openings, 

6.  One  cord  of  stone  makes  about  100  cubic  fee( 
of  wall. 
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problem: 

Estimate   the   number  of   bricks   needed   to  lay  a 
wall  160  ft.  long,  9  ft.  high,  and  20  in.  thick. 
Solution: 

20  in.  -  1|  ft. 

Number  of  cu.  ft.  in  wall  -  If  x  9  x  160  -  2400. 

If  22  bricks  are  needed  per  cubic  foot,  for  2400 
cubic  feet  of  wall,  2400  x  22  bricks,  or  52,800  bricks, 
are  needed. 

PROBLEM : 

How  many  cords  of  stone  are  needed  for  the  walla 
of  a  building  40  ft.  x  60  ft.,  if  the  walls  are  2  ft. 
thick  and  10  ft.  high  ? 

Note. —  Draw  a  picture  of  the  above. 
Solution: 

2  walls,  each  60  ft.  x  10  ft.  x  2  ft.  contain  2400 
cn.  ft. 

2  walls,  allowing  for  comers,  contain  2  x  36  x  10  x  2 
cu.  ft.  or  1440  cu.  ft. 

2400  cu.  ft.  +  1440  cu.  ft.  =  3840  cu.  ft. 
_     Since  a  cord  of  stone  makes  about  100  cubic  feet 
^H  wall,  there  are  needed  about  39  cords  of  stone. 

^K'  Wobk: 

■  2x60x10x2  =  2400 

■  2  X  36  X  10  X  2  X  1440 

f     Ion 


-100-? 

Note. — ^Make  cl 
long.     The  sign   X  i 


3840 
U  =  (about)  39. 

ir    Low  you    figure  two  walls 
to  be  read  ''  by "  io  some  oai 


inly  3d   feet 
IS  here. 


LATHS    AND    SHINGLES. 
TALKi 

Tell   the  pupils    what    is   meant   by   laying   shingles 
"4  inches  to  the  tveather." 

Show  shingles  t/>idcr  than  four   inches   and  some  less 
mh  four  inches  in  width. 
I  Explain  that  they  are  estimated  four  inches  wide  in 


THK    AKITH.METIC    HELP. 


figuring  the  number  to  a  bunch,  and  in  finding  the  rt- 
quired  number  for  a  given  surface. 

Facts  That   Should    he    Known  ahont    Latha 
iinil    Shingles. 

1.  Laths  are  4  ft.  long,  IJ  inches  wide,  and  are 
usually  laid  f  of  an  inch  apart  at  the  sides. 

2.  50  laths  make  a  bunch  or  bundle. 

3.  Allowing  for  waste,  a  bunch  of  laths  will  cover 
about  3  square  yards, 

4.  Lathing  is  estimated  by  the  square  yard.  About 
one  half  of  the  surface  of  openings  is  deducted. 
Plastering  also  is  estimated  by  the  square  yard  and 
only  one  half   of   the  surface  of    openings  is  charged, 

5.  A  bunch  or  bundle  of  shingles  contains  250. 

6.  Shingles  are    16  inches  long,  are  considered   4 
inches  wide  in  estimates,  and  are  laid  3  or  4  inch) 
to  the  weather. 

7.  1000  shingles  are  called  a   square   of  shingU 
and  will  lay  about  100  square   feet,  4   inches  to 
weather. 

8.  Lumber  dealers  will  not  sell  a  part  of  a  bund 

PROBLEM  : 

The  sides  of  a  gable  roof  are  12  ft.  x  20  ft. 
many  shingles  laid  4  in.  to  the  weather  are  nei 
to  cover  it? 
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Solution: 
One  side. 

How  many  in  a  row? 
Each  shingle  is  esiimated  4  in.  wide.      There 
will  be   3  shiuglea  to  each  foot,  or  60  shingles 
in  each  row. 
How  many  roirs?  ~ 

Each  row  covers  4  in.  of  exposed  surface.    Then 
there   are   3   rows  to  a  foot,  or  36   rows  on  a 
side. 
How  many  shingles? 
If  one   row  contains  60  shingles,  36  rows  con- 
tain 36  X  60  shingles,  or  2160  shingles. 
Both  sides. 

Since  there  are  2  sides  to  the  roof,  it  will  take 
2  X  2160  shingles,  or  4320  shingles. 
Work: 

3  X  20  =  60. 
3X12X60X2  =  4320. 

AaOTHEK  Solution  (equally  as,  good  aad  simpler): 

1  sq.  ft,  of  roof  surface  requires  3  shingles  in  width 
and  3  in  length,  or  9  shingles. 

On  each  side  of  roof  there  are  12  x  20  sq.  ft.,  or 
240  sq,  ft.  of  roof  surface. 

On  both  sides  there  are  2  x  240  sq.  ft.,  or  480  sq. 
ft.  of  roof  surface. 

If  we  estimate  9  shingles  per   square   foot,  it  will 

Ijjeed  480  X  9  shingles  =  4320  shingles. 
To  estimate  the   number   of  shingles    required   for  a 
Toof,  when  laid  ^  in.  to  the  uieather, 
Koltiply  the  nnmber  of  square  feet  of  roof  snr&ce  by  9. 

It  is  easy  to  see  why  the  above  is  true.  Each 
shingle  is  4  in.  wide  and  4  in.  only  of  its  length  are 
left  exposed,  hence  it  covers  16  sq.  in.,  or  |  of  a 
square  foot.    9  shingles  will  cover  a  square  foot. 


i 
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If  laid  3  in.  to  the  weather,  12  shingles  will  be 
required  to  cover  a  square  foot,  so,  in  that  case, 
multiply  the  number  of  square  feet  of  roof  surhoe 
by  12. 

problem: 

How  many  shingles  are  needed  for  a  gable  roof 
15  ft.  by  30  ft.,  shingles  to  be  laid  4  in.  to  the 
weather  ? 

SoLUTiox : 

2  X  15  X  30  sq.  ft.  =  900  sq.  ft.  roof  surface. 
900  X  9  =  8100  shingles  required. 


Another  way  to  estimate  easily  and  quickly  the  num^ 
her  of  shingles  required  for  a  roof,  when  laid  4  ^^*  ^ 
the  weather,  is, 

Allow  1000  flhingles  to  each  100  square  fbet  of  roof  mixhot. 

problem: 

How  many  shingles  laid  4  in.  to  the  weather  are 
needed  for  both  sides  of  a  roof  20  ft.  by  40  ft.  ? 

Solution  : 

2  X  20  X  40  sq.  ft.  =  1600  sq.  ft.  of  roof  surface. 
16  X  1000  =  16000  =  16  M.  shingles. 


problem: 

When  one  bundle  of  shingles  is  allowed  for  25  sq. 
ft.,  how  many  bundles  will  be  required  for  a  gable 
roof  22  ft.  by  16  ft.,  and  what  will  be  the  cost  at 
$2.75  per  M.  ? 

Solution  : 

2  X  22  X  16  sq.  ft.  =  704  sq.  ft.  on  both  sides. 
704  -*-  25  =  28^,  or  29  bundles  of  shingles  required. 
250  X  29  =  7250,  the  number  of  shingles  required,  or 
7.25  M.  shingles. 

7.25  X  $2.75  =  $19.94,  cost  of  shingles. 


r 
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TALK) 

Hie  one  thing  to  emphasize  here  is  the  fact  that  wall 
paper  la  sold  in  rolls  and  no  part  of  a  roll  can  be 
bought,  so  exact  estijnates  are  ottt  of  place. 

Be  sure  to  buy  enough  paper,  even  if  you  buy  sev- 
eral rolls  more  than  are  needed,  for  unbroken  rolls  can 
be  returned. 

Don't  go  into  details  about  the  subject  of  papering, 
as  it  is  seldom  that  the  pupil  exercises  his  knowledge 
of  it.  The  paper-hanger  does  the  estimating  and  is  not 
very  particular  about  close  estimates  either.  Jfotice  how 
i/uickly   he   estim-ates   how   m.any  rolU  will  be  required. 

Facts  That  Should  be  Knonii  about  Wall  Paper. 

1.  Wall  paper  in  this  country  is  ^  yd.  wide,  and 
comes  in   rolls  8  yd.  long,  or  in   double   rolls,  16  yd. 

-long. 

■      2.  It  is  sold  by  the  roll  only. 

H       3.   Bordering  is  sold  by  the  linear  yard. 

H       4.  Make  liberal  allowances  for  waste  in  matching 

■figures. 

^  5.  If  the  border  is  wide,  the  strips  need  not  ex- 
tend to  the  ceiling. 

The  usual  way  of  reckoning  amount  of  paper  re- 
quired, 

1.  Measare  the  distance  around  the  room  in  feet. 

2.  Deduct  the  width  of  doors  and  windova. 

3.  DiTide  the  difference  by  1^,  and  the  quotient  will  be  the 
number  of  strips  needed. 

4.  Hnltiply  the  number  of  stiipa  by  the  number  of  yards  in 
a  strip,  and  the  product  is  the  HTTHBEB  OF  TAKDB  NEEDED, 
approximately. 

5.  Divide  the  number  of  yards  by  8,  and  the  reiult  is  the 
KinCBEB  OF  SIUaLE  BOLLS  IfEEDED. 
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For  rootihS  of  ordinary  height, 

\.    Find  the  distance  aroand  the  room  in  feet. 

2.  Dednct  width  of  doors  and  windows, 

3.  Divide  the  difference  hy  7,  and  this  will  gire  the 
KtnUBEB  OF  DOUBLE  BOLLS  BEQniBJBD. 

PROBLEM : 

A  room  of  ordinary  height,  16  ft.  by  24  ft.,  has  3 
windows  and  2  doors,  each  4  ft.  wide.  How  many  rolls 
of  paper  are  needed  to  paper  the  sides  f 

SoLCTioN  : 

Distance  aroiina  the  room  -        80  ft. 

Width  of  doors  and  windows  =         20  ft. 

After  deducting  for  dooi-s  and  windows    60  ft. 
60  -  7  =  8f,  or  9  double  rolls. 


PROBLEM : 

How  much  paper  will  be  required  for  the  ceiling? 

Solution: 

Each  strip  is  18  in.,  or  IJ  ft.  wide,  and  as  many 
strips  will  be  needed  as  1 J  is  contained  times  in  24, 
or  16. 

Each  strip  is  16  ft.,  or  5J  yd.  long,  and  since  there 
are  16  strips,  there  will  be  needed  16  x  b^  yd.  =  85J 
yd.,  or  86  yd. 

Each  single  roll  contains  8  yd.,  so  there  will  be  as 
many  rolls  as  8  is  contained  times  in  86,  or  lOf. 

Hence,  11  single  rolls  will  be  required.  ^m 


PLASTERING   AND    PAINTING.  ^ 

Facts   That   Should  be   Known   about  Plaaterin? 
and  Painting. 

1.  Plastering  or  painting  is  usually   done  by   the 
square  yard. 

2.  Allowance  is  made  for  one  half  the  area  of  i 
openings. 
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8.  Allowance  is  made  for  base-boards  and  wain- 
scoting. 

Note. — Ask    the  pupil    why    plastDrers    and    painteni  are  ua- 
williog  to  deduct  the  total  area  of  openings. 
problem: 

Find  tbe  cost  of  plastering  the  walls  and  ceiling 
of  a  room  30  ft.  by  25  ft.  and  9  ft.  high,  at  20?  per 
square  yard,  allowing  300  sq.  ft.  for  openings. 

BOLDTIOM  : 

The  number  of  square  feet  on  the  two  sides  of  the 

(room  is  30  X  9  X  2,  or  540. 
I      The  number  of  square  feet  on   the  two  ends  is  25 
V  9  X  2,  or  450. 

The  number  of  square  feet  on  the  ceiling  ia  30  x 
25,  or  750. 

The  total  number  of  square  feet  in  the  room  - 
^  +  450  +  750,  or  1740. 

Since  300  sq.  ft.  are  deducted  for  openings,  the  ac- 
surtace  to  be  plastered  is  1740  sq.  ft.  -300  sq. 
t,  or  1440  sq.  ft. 

1440  sq.  ft.  -  160  sq.  yd. 

If  1  square  yard  cost  20/,  160  sq.  yd.  will  cost  160 
£  20/,  or  $32. 

CARPETING. 

Most  carpet  houses  emptor/  men  for  visiting  hoTnes 
>  take  measurements  for  carpets.  The  carpets  are  cut, 
nved,  and  m,atch^d  before  they  are  delivered. 

^Notwithstanding  this,  it  is  valuable  for  us  all  to 
•nderstand  something  of  carpeting. 

Facts   That   Should   be   Kno^vii   aboat 
Carpeting. 

1.  Carpeting  is  usually  |  yd.  wide  and  is  sold  by 
he  linear  yard. 

2.  Always  draw  a  diagram  of  the  floor  or  stairs  to 
e  covered. 
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3.  The  number  of  yards  required  depends  on  which 
way  the  strips  run  —  whether  lengthwise  or  across  tha 
room.  Sometimes  by  running  the  strips  lengthwise, 
there  is  less  waste  in  matching  the  pattern. 

4.  The  part  cut  ofiF  in  matching  patterns  is  charged 
to  the  purchaser. 

The  required  number  of  yards  will  be, 

The  number  of  yards  in  a  strip  (including  the  waste  fiir 
matching),  multiplied  by  the  number  of  strips. 

PROBLEM : 

What  is  the  cost  of  carpeting  a  room  16  ft.  x  24 
ft.,  at  85^  per  yard  ?  The  carpet  is  2 J  ft.  wide  and 
the  strips  run  lengthwise. 

Diagram  of  the  Room. 


.                           1 
- 

1  ;  2  j  3 

• 

1 

•  , 

1 

1 

1 

'           1 

•  •           1 

•  « 

• 

•  • 
• 

•  1 
1           I 
1           • 
,           • 

,           I           ( 
,           •           ( 

1           f 

,           1 

4 

;  6 

I  ^ 

:  7  is 
1 

Solution  : 

16  ■*-  2i  =  7i. 
Hence,  I  must  buy 
8  strips. 

24  -^  3  =  8,  which 
is  the  number  of 
yards  in  a  strip. 

8  X  8  yd.  =  64  yd. 

64  yd.  will  cost 
64  X  85/,   or   $54.40. 

To  this  must  be 
added  the  cost  of 
sewing,  the  laying 
of  the  carpet,  and 
the  waste  in  match- 
ing the  pattern. 


Test  the  pupil  fcow  with  a  problem  like  this :  — 
Which  way  is  it  best  to  lay  a  carpet   1   yd.  wide 
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on  a  floor  24  ft.  by  17  ft.,  so  that  no  strip  must  be 
cut  off,  or  turned  under,  at  the  sides  t  How  many 
yards  will  be  required,  uo  allowance  being  made  for 
matching  the  pattern  ? 

Note. — Bo  sure  to  draw  a  diagram. 


t 


PROBLEM : 

How  many  yards  of' carpet  must  I  buy  for  a  room 
24  ft.  ><  30  ft.,  carpet  27  in.  wide,  strips  to  run  length- 
wise 1 

SOLDTION  : 

27  in.  =  2i  ft. 

24  -^  24  =  10|.    Hence,  I  must  get  11  strips. 
30  -^  3  =  10,   which  is  the   number   of  yards  in  a 
strip. 

11  X  10  yd.  =  no  yd. 


WOOD    BY   THE   CORD. 


w 


ft. 


This  picture  shows   a  pile  of  wood  that   is  4 
[h,  8  ft.  long,  and  made  up  of  sticks  4  ft.  long. 
Suck  a  pile  is  called  a  cord. 
To  the  left  is  seen  a  pile  of  sticks  4  ft.  long,  4  ft. 

and  1  ft.  wide. 
Such  a  pile  is  called  a  cord  foot. 
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A  cord  and  cord  foot  may  be  illustrated  by  plac- 
ing 8  books  of  the  same  size  side  by  side.  The  whole 
pile  represents  a  cord  and  each  book  a  cord  foot 

From  the  above,  it  is  readily  seen  that  a  coid 
contains  8x4x4  cu.  ft.,  or  128  cubic  feet.  Hence,  a 
cord  foot  is  ^  of  a  cord. 

Wood  is  sometimes  bought  by  the  load,  but  in 
most  cases  it  is  bought  and  sold  by  the  cord.  Sticks 
of  wood  4  ft.  long  constitute  what  is  generally  known 
as  cord  wood. 

Facts  That  Should  be  Known  about 

Cord  Wood. 

1.  A  pile  of  wood  8  ft.  long,  4  ft.  wide,  and  4  ft 
high  makes  a  cord.    1  cord  =  128  cu.  ft. 

2.  A  pile  of  wood  4  ft.  high,  4  ft.  wide,  and  1  ft. 
long  makes  a  cord  ft.    8  cord  ft.  =  1  cord. 

problem: 

A  pile  of  wood  is  32  ft.  long,  4  ft.  high,  and  4  ft 
wide.    How  many  cords  in  it  ? 

Solution  : 

The  pile  is  1  cord  high  and  1  cord  wide.  Since  it 
is  32  ft.  long,  it  is  just  4  cords  long.  Hence,  the  pile 
contains  4  cords. 


problem: 

A  wood  pile  is  8  ft.  high  and  40  ft.  long.  The 
sticks  are  4  ft.  long.    How  many  cords  in  it  ? 

Solution  : 

Being  8  ft.  high,  it  is  2  cords  high.  40  ft.  in 
length  equal  5  cords  in  length.  Hence,  the  pile  con- 
tains 2x5  cords,  or  10  cords. 


problem: 

How  many  cords  of  wood  can  be  piled  in  a  shed 
30  ft.  long,  20  ft.  wide,  and  11  ft.  high,  inside  meas- 
urements ? 


n, 
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,        Solution  : 

Je  w^  I        ''•^^  number  of  cubic  feet  in  the  shed  is  80  x  20  x 

As  many  cords  can  be  put  into  the  shed  as  128  cu. 
ft.  is  contained  times  in  6600  cu.  ft.,  or  51-^.  About 
51}  cords  can  be  piled  in  the  shed. 

Work: 

16 

problem: 

At  $3.75  a  cord,  what  will  be  the  cost  of  a  pile  of 
stone  16  ft.  by  5  ft.  by  9  ft.  ? 

The  number  of  cubic  feet  in  the  rock  pile  is  16  x 
^  ^  9,  or  720. 

There  are  as  many  cords  as  128  cu.  ft.  is  contained 
*^*^es  in  720  cu.  ft.,  or  5f. 

Xf  one  cord  costs  $3.75,  5f  cords  cost  5f  x  $3.75, 
^^   ^21.09. 

ESTIMATES   ON   THE    FARM    OR   RANCH. 

i}?         ^*    binding  the  Capacity  of  a  Bin  in  Bushels. 

By  actual  measurements,  it  has  been  found  that  a 
*^^^hel,  dry  measure,  contains  about  IJ  cubic  feet, 
"■l^is  makes  it  easy  to  estimate  about  how  many 
^^shels  any  bin  will  hold. 

•'■^  estimate  a  bin, 

1.  Find  the  mmiber  of  cubic  feet  in  the  bin. 

2.  Divide  the  number  of  cubic  feet  by  1^. 
on  \              3.  xhe  result  is  the  number  of  bushels. 

Problem : 

How  many  bushels  will  a  bin  hold,  if  its  inside 
\iec  J  Measurements  are,  length  20  ft.,  width  12  ft.,  depth 
eas-         ^  ft.? 


.1 


/ 
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Solution: 

The  number  of  cubic  feet  in  the  bin  is  8  x  12  x 
20,  or  1920. 

If  1  bushel  contains  IJ  cu.  ft.,  in  1920  cu.  ft.  there 
are  as  many  bushels  as  1^  is  contained  times  in  1920, 
or  1536. 

Work: 

8  X  12  X  20  =  1920 
1920  -»-  li  =  1536. 

The  work  may  be  indicated  in  this  way  as  well: — 

8  X  12  X  20  X  I  =  1536. 

Remark  : 

For  bins  whose  dimensions  in  feet  are  even  numbers  and  do 
not  exoeed  15,  the  problems  may  be  done  orally.  It  is  not 
difficult  to  divide  by  1^.  It  merely  means  taking  |^  of  a 
number. 

II.  Finding  the  Capacity  of  a  Tank  in  Gallons. 

Actual  measurement  shows  that  about  7^  gallons 
occupy  a  cubic  foot  of  space. 

Hence,  to  find  the  nwrnher  of  gallons  which  any 
tank,  cistern,  or  vessel  will  hold, 

1.  Find  the  number  of  cubic  feet  in  the  yessel. 

2.  Multiply  the  number  of  cubic  feet  by  7^. 

problem: 

I  have  a  tank  6  ft.  long,  3  ft.  wide,  and  3  ft. 
high.    How  many  gallons  will  it  hold? 

Solution  : 

The  number  of  cubic  feet  in  the  tank  is  6x3x3^ 
or  54. 

If  1  cubic  foot  holds  7J  gallons,  54  cubic  feet  will 
hold  54  X  7i  gal,  or  405  gal. 

Work  : 

6x3x3x7^  =  405. 
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PROBLEM : 

My  windmill  filled  a  tank  6  ft.  long,  4  ft.  wide,  and 
3  ft.  deep,  with  water  in  1  hour.    How  many  gallons 
did  it  pump  in  1  minute  1 
Solution  : 

The  number  of  cubic  feet  in  the  tank  is  6  x  4  x  3, 
or  72. 

In  72  cubic  feet  of  apace  there  are  72  x  7^  gal.,  or 
540  gal. 

Since  the  windmill  pumped  540  gal.  in  1  hour,  or 
60  min.,  in  1  minute  it  pumped  ^  of  540  gal.,  or  9 
gal. 

Work; 

6x4x3xi6^l_Q 


m.     Finding  the  Number  of  Tons  of  Hay   In  a 
Barn  or  Stack. 

1.  Divids  the  nnmber  of  oabic  fmt  in  tlu  bam  or  itaek  by 
001%  if  tb«  hay  iB  packed  olmely. 

2.  The  raralt  ii  the  number  of  tona 

3.  If  clover,  divide  by  660. 
problem: 

A  bam  ia  40  ft  by  80  ft.,  and  15  ft.  high.    How 
many  tons  of  hay  will  it  hold? 
SoLunoir : 

The  number  of  cubic  feet  in  the  bam  is  40  x  80  x  15, 
or  48000. 

If  500  cu.  ft.  bold  1  ton,  48000  cu.  ft.  hold  as  many 
tons  as  500  cu.  ft.  is  contained  times  in  48000  cu.  ft., 
or  96. 

Work: 

40  X  80  X  15  X  tJt  =  86. 
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IT.  Finding  the  Number  of  Boshels  of  Com  in  a 
Crib. 

To  get  the  number  of  heaped  bushels  of  com  in  the 
ear  in  a  crib, 

1.  Multiply  the  length  of  the  orib  in  inohei  by  the  width 
in  inohei. 

2.  Multiply  the  prodnot  obtained,  by  the  height  of  the  com 
in  the  crib  in  inohes. 

3.  Divide  the  resnlt  by  2748. 

Note. —  2  heaped  bushels  will  make  1  bushel  of  shelled  com. 

If  the  orib  is  flaring  at  the  sides,  measure  the  width  at  the 
top  of  the  com  and  also  at  the  bottom.  Divide  their  sum  by  2, 
which  gives  the  average  width. 

problem: 

How  much  corn  in  the  ear  can  I  put  into  a  crib 
12  ft.  wide,  20  ft.  long,  and  10  ft.  deep  ? 

Solution  : 

The  number  of  cubic  inches  in  the  crib  is  144  x 
240  X  120,  or  4,147,200. 

Since  2748  cu.  in.  hold  1  bu.,  4,147,200  cu.  in.  hold 
as  many  bushels  as  2748  is  contained  times  in  4,147,200, 
or  1509+  bu. 

Work: 

144  X  240  X  120  _ 

2748  "■  • 
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PERCENTAGE. 


IN  BOMB  books  on  arithmetio  percentage  is  treated  as  if  it 
were  a  special  process  involving  certain  distinctive  prin- 
ciples, and  therefore  entitled  to  rank  as  a  separate  depart- 
ment. This  elaborate  treatment  seems  to  be  a  mistake  on 
both  the  theoretical  and  the  practical  side.  ...  In  the 
growth  of  number  as  measurement,  percentage  presents  noth- 
ing new.  — The  Psychology  qf  Number, 


INTEREST. 


Thb  pupil  having  learned  the  meaning  and  use  of  the 
term  per  cerUy  should  find  very  little  diflScultj  in  the  sub- 
ject of  interest.  However,  in  the  problems  of  interest  and 
kindred  commercial  work,  pupils  frequently  fail ;  but  if  the 
cause  of  the  failure  is  examined  into,  it  will  nearly  always 
be  found  to  be,  not  so  much  an  inability  to  meet  the  math- 
ematics of  the  problems  as  a  want  of  accurate  knowledge  of 
the  terms  used,  and  of  acquaintance  with  the  business  forms 
and  operations  involved.  On  this  account,  in  taking  up  the 
applications  of  arithmetic  to  commercial  work,  the  teacher 
should  be  at  great  pains  to  ensure  that  every  pupil  under- 
stands well,  and  sees  clearly  through  all  such  forms  and 
operations. 

—  The  Psychology  of  Number^ 

By  McLellan  axd  Dewet. 
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PERCENTAGE. 


XALKi 

Percentage,  like  many  other  things  in  arithmetic,  is 
not  difficiilt  if  the  child,  is  given,  a  natural  anil  simpl^e 
introduotion  to  it.  Informally,  it  may  be  connected 
with  the  child's  work  in  fractions  in  such  a  way  that 
at  no  stage  of  the  study  will  he  fear  it  and  oall  H 
"hard. " 

The  manner  of  presenting  given  here  is  one  way. 
The  original  teacher  may  have  as  good,  or  even  a  better 
way. 


t 


DEVELOPING    THE    IDEA. 


Present  in  this  way:  —  If  anything  is  divided  into  a 
hundred  parts,  each  part  is  called  one  kundredfk. 
Three  parts  are  called  three   hundredths;  four  parts 

are   called  — — ?  six   parts  ■?   twenty   parts  ? 

How  many  hundredths  in  all  of  a  thing? 

(Illustrate  all  of  the  above,  if  the  child's  previous 
■work  does  not  enable  him  to  grasp  it  readily.) 

Well,  we  are  going  to  give  all  of  a  thing  a  new 
name  and  call  it  100  per  cent. 

1  hundredth  of  it,  we  will  call  1  per  cent. 

4  hundredths  of  it,  we  will  call  4  per  cent. 

10  hundredths  of  it,  we  will  call  10  per  cent,  etc. 

25  hundredths  are per  ceut  'i 

50  hundredths  are  — —  per  cent  ? 

emember : 

PES  CENT  meBiii  HUNDBEDT^. 
100  per  cent  of  a,  anmbBT  is  all  of  it 
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Since  per  cent  means  hundredth's, 
50  per  cent  of  a  number  is  -^^  of  it, 
25  per  cent  of  a  number  is  -^  of  it. 
75  per  cent  of  a  number  is  -^  of  it. 
10  per  cent  of  a  number  is  -^  of  it. 
So  any  per  cent  of  a  number   may  be  written  *i 
hundredths  and   often   can   be  reduced  to  a  fraction 
with  a  small  denominator. 


Tinr  ~  tJ 


Since  per  cent  means  hundredths,  we  may  write 
any  fraction  whose  denominator  is  100  as  so  many 
per  cent,  as, 

'rfir  ~  6  per  cent.  ^j  =  25  per  cent. 


Ho  -  50  per  cent. 
^  =  66§  per  cent. 


ioB  =  10  per  cent. 
^  =  17  per  cent. 
To  the  Pnpil: 

Write  other  fractious  whose  denominators  are  100 
as  per  cent. 

THE    SIGN     fe. 

When  we  wish  to  write  per  cent  quickly,  we  use 
this  sign,  %,  which  is  always  read  "per  cent."  7%  is 
read  "7  per  cent."  10%  is  read  "10  per  cent." 

We  will  use  this  sign  hereafter  in  most  cases. 

TO    REMOVE    THE    SIGN     fe. 
Bemember : 

To  write  a  rate  per  cent  os  a  common  frnoiion, 

1.  Write  tlie  niunber  of  per  cent  for  tlie  ntunerator  and  100 
for  the  denomiiiator. 

2.  Beduce  the  fraction  to  lowest  temu. 

Observe  this  illustrated  in  the  table  that  follows; 

Table    of   Values. 
The  pupil  knows  how  to  write  any  fraction,  who-: 
denominator  is  10  or  a  multiple   of   10,  as  a  deciu;:: 


COMMON 
SYMBOL.      DECIMAL.  FRACTION. 

TOT 

TIT  ~  BTT 

TFff 

"     tH  ~  aV 

Ttny  ~  3Tr 

Tiru"  ~  TO 

"     tJtt 

"       TTtS  ~  A 

yfjf 

TTnr  ~  5 

=  *  =  i 

=      tW  =  1 

-    W  =  1 


J 


The  pupil  shonld   know  the    above    thoroughly. 
Here  are  a  few  otheia  that  shoold  be  learned:— 


6i9&  =  iV  of  1009&. 
8J%  =  tV  of  100%. 
12i5&  =   i  of  lOOSfe. 


1H%  =  i  of  100%. 

33i%  =  i  of  100%. 
&^%  =  I  of  100%. 


To  write  a  decimal  as  per  cent: — 

This  ia  very  simple.  Write  the  decimal  as  hnn- 
dredths,  and  tiie  number  expressing  the  nomber  of 
hnndredths  4s  the  per  cent. 


EXAMPLES. 

-.40   =^  =  40*. 
-.80   =^  =  80». 
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.50    =^  =  50*. 

m  =  ^  =  87i%. 

If  the  decimal  has  more  than  two  decimal  places, 
the  figures  after  the  second  one  are  written  as  a  frac* 
tion  of  a  per  cent,  as,— 

.255  =  j^  =  25i% 

.163  =  ^  =  16A%. 

To  write  a  conunoii  fraction  as  per  cent :  — 

The  pupil  knows  how  to  reduce  a  common  fraction 
to  a  decimal.    Then 

To  change  a  common  fraction  to  per  cent, 

1.  Change  the  fraction  to  a  decimaL 
8.  ExpreBB  the  decimal  as  hundredths. 
8.  The  result  is  the  per  cent  desired. 

EXAMPLES. 

i  =  .5     =.50  =  50%.  |  =  .88f    =88f%. 

I  =  .75    =  75%.  i  =  .87i   =  87i%. 

S  =  .661  =  66§%.  M  ^  .96A  =  96A*. 

i^  =  .90    =  90%. 

The  pupil  may  write  them  this  way  also: — 

f-,     .100        75        „   . 
=  5  of  —  =  —  =  75%. 
*        100       100  ^ 

TERMS    USED. 

The  base  is  the  number  of  which  a  certain  peiT 
cent  is  taken. 


The  rate  is  the  proportional  part  of  100  per  cent 
of  the  base  that  is  taken. 

The  rate  per  cent  is  a  term  used  in  many  arith- 
iiietics,  but  is  never  met  in  actual  business  life.  The 
<listinction  between  it  and  rate  is  twl  important,  and 
niuch  confusion  will  be  avoided  by  refusing  to  at- 
tempt it  with  school  pupils. 

The   pereeutage   of  a  number  is    the    result   of 
finding  a  certain   per  cent  of  it.    7%   of  200  is  14. 
14  is  the  percentage. 
lo  the  Teacher : 

In  all  work  in  percentage,  remember  that  — 

The  shorter  the  method,  the  betipr  it  is. 

CLASSES    OF    PERCENTAGE    PROBLEMS. 

There  are  three  general  classes  of  problems  in 
"percentage. 

i.   To  find  a  percentage  of  a  number. 

This  embraces  problems  where  a  given  number  of 
5d  of  a  number,  more  or  leas  than  the  number  itself, 
is  to  be  found. 

2.  To  find  a  number,  when  a  percentage  of  the  nunv- 
*W  and  the  rate  are  given. 

S.  To  find  the  rate,  when  the  number  and  a  per' 
*^ntage-  of  it  are  given. 

This  includes  finding  how  many  %  one  number  is 
of  another,  how  many  %  it  is  less  than   another,  or 
^ow  many  %  it  is  more  than  another. 
1  -  To  find  a  percentage  of  a  niuuber : — 

This  is  sometimes  written  in  the  form :    Rate  and 
°f*se  given,  to  find  percentage. 
•*  roblem: 

Find  10%  of  330. 
l»r  Wat:  2d  Way: 

1096  =  iV  1096  =  .10 

iV  of  330  =  33  .10  X  330  =  33 
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problem: 

Find  25%  less  than  $60.  ^ 

1st  Way:  2d  Way: 

25%  =  i  100%  -  25%  =  75* 

t  -  i  =  I  75%  =  .75 

I  of  $60  =  $45     .75  X  $60  =  $45 

PROBLEM : 

What  is  50%  more  than  30  days  ? 

IsT  Way:  2d  Way: 

50%  =  *  100%  +  50%  =  150% 

I  +  4  =  f  150%  =  1.5 

f  of  30  days  =  45  days  1.5  x  30  days  =  45  days 

PROBLEM : 

I   sold  my   farm  at  a  gain  of  20%.    It  cost   me 
$800.    What  did  it  sell  for  ? 

IsT  Way  :  2d  Way  : 

20%  =  i  .       20%  =  ,20 

i  of  $800  =  $160  gain.  .20  x  $800  =  $160 

$800  cost  +  $160  gain  $800  cost  +  $160  gain 

=  $960,  selling  price.  =  $960,  selling  price. 

PROBLEM: 

Washing  80  yd.  of  flannel  causes  it  to  shrink  25%. 
How  many  yd.  does  it  measure  after  washing  ? 

IsT  Way:  2d  Way  : 

25%  =  i  25%  =  .25 

i  -  i  =  f  1  -  .25  =  .75 

I  of  80  yd.  =  60  yd. ,75  x  80  yd.  =-  60  yd, 

problem: 

Last  year  I  had  60  sheep.    Now  I  have  33J  %  more. 
How  many  sheep  have  I  now? 

1st  Way  :  2d  Wav  : 

33^%=^  33i%=.334 

|  +  i  =  t  l  +  .33i  =  1.33i 

t  of  60  sheep  =  80  sheep.        1.33^x60  sheep =80  sheep. 

Note. —  In  sach  problems,  the  common  fraction  method  is  to 
be  preferred. 


PERCENTAGE. 


3.  To  find  a  number,  whew  tho  rate  and  rf 
ceutag:o  of  it  are  given  :^ 

Sotnetimes  written :    Bate  per  cent   and  pet-ce* 
given,  to  Jind  base. 


PROBLEM : 

25%  of  a  number  is  50. 

IST  Wat  : 

2b%  of  the  number 
=  4  of  the  number. 

i  of  the  No.  -  60. 

t  of  the  No.  =  i  X  50, 
or  200. 


What  is  the  numbe       P 
2d  Way  : 

25%  of  the  No.= 
of  it. 

.25  of  the  No.  = 

rJir   of    the    No.  = 
of  60,  or  2. 

m  of  the  No.  =  100 
2,  or  200. 


problem: 

$60  is  iOfo  leas  than  what  sum  of  money  ? 
Isr  Wat  : 

10096  of  the  No.  =■  the  number. 
10096  of  the  No.  -  40%  of  the  No.  =  603&  of  the  No. 
60%  of  the  No.  =  $60. 
1%  of  the  No.  =  A  of  $60,  or  $1. 
10096  of  the  No.  =  100  x  $i,  or  $100. 
2d  Wat: 

40%  of  No.  ='iot  No. 

i  Of  No.  -  i  of  No.  =  2  of  No. 

I  of  No.  =  $60. 

i  of  No.  =  i  of  $60,  or  $20. 

t  of  No.  =  5  X  $20,  or  $100. 


problem: 

240  bn.  are  2096  more  than  what  No.  of  bu.? 

Isr  Wat  : 

100%  of  No.  of  bn.  +  209&  of  No.  of  bn.  "  120%  of 
No.  of  bo. 

120%  of  Ko.  of  bu.  =  240  bn. 
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l/c  of  No.  of  bu.  =  rk  of  240  bu..  or  2  bn. 
100%  of  No.  of  bu.  =  100  X  2  bu.,  or  200  bl^ 
2d  Way  : 

20%  of  No.  of  bu.  =  i  of  No.  of  bu. 

i  of  No.  of  bu.  +  i-  of  No.  of  bu.  -  f  of  No.  of  bo. 

i  of  No.  of  bu.  =  240  bu. 

lot  No.  of  bu.  =  i  of  240  bu..  or  40  bu. 

i  of  No.  of  bu.  =  5  X  40  bu.,  or  200  bu. 

NoTK. —  Use  the  way  of  Bolution  most  oonvenieat 
PROBLEM : 

I  sold  a  consignment  of  goods  for  $480  and  gainoi 
60%.    What  was  the  cost? 
Solution: 

100%  of  cost  +  60%  of  cost  =  160%  of  cost 

160%  of  cost  =  ^  of  cost  =  I  of  cost 

f  of  cost  =  $480. 

I  of  cost  =  I  of  $480,  or  $60. 

i  of  cost  =  5  X  $60,  or  $300. 


PROBLEM : 

My  agent  sold  goods  for  $90,  and  by  so  doing,  loi 
40%  on  them.    What  was  their  cost? 
Solution  : 

100%  of  cost  -  40%  of  cost  =  60%  of  cost 

60%  of  cost  =  I  of  cost 

I  of  cost  =  $90. 

I  of  cost  =  ^  of  $90,  or  $30. 

I  of  cost  =  5  X  $30,  or  $150. 


problem: 

Twenty  per  cent  of  my  land  is  under  timber.    Thei 
are  160  acres  under  timber.    How  much  land  have  ] 

SOLUTIOH : 

20%  of  my  land  =  |  of  my  land. 

i  of  my  land  =  160  acres. 

f  of  my  land  =  5  x  160  acres,  or  800  acrea 


PERCENTAGE. 


2»S 


problem: 

34.5^0  of  an  army  are  2500  men.    How  many  men 
in  the  army ! 
Solution: 

:  of  2500  men. 


1  %  of  army  = 

100%  of  army  -  100  > 


:  of  2600  men,  or  7246  men. 


34.5 

Note. —  Where  the  per  cent  cannot  be  reduced    easily    to  « 
common  fraation,  use  in  the  way  here  indicated. 

3.   To  find  the  rate,  when  the  number  and  a  per- 
centage of  it  are  given  :  — 

Sometimes  written :    Base  and  percentage  given,  to 
find  rate  per  cent 


PROBLEM : 

3  is  what  %  of  4  ? 

SOLDTIOH  : 

4  =  100%  of  itself. 
3  is  I  of  4. 

f  of  100%  =  75%. 


PROBLEM : 

6  is  what  %  of  5  ? 

Solution  : 

5  =  100%  of  itself. 

6-4  of  6. 

i  of  100%  =  120%. 


problem: 

25  is  how  many  %  less  than  30  f 
Solution  : 

30  =  100%  of  itself 
25  =M.  or  i  of  100% 
i  of  100%  =  834% 
100%  -  83i%  =  16§% 

PROBLEM  : 

My  neighbor  has  a  farm  of  600  acres.    I  have  1000 
acres.    His  is  what  per  cent  of  mine? 
Solution: 

1000  acres  =  100%  of  mine. 


I  of  100%  of  mine  =  60%  of  mine. 
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Mine  is  what  %  of  his? 

SoLxrriOM : 

600  A.  =  100%  of  his. 

1000 

1000  A.  =  ^^,  or  I  of  his. 

I  of  100%  of  his  =  166§%  of  his. 

VARIOUS    PROBLEMS    IN    PERCENTAGE. 

problem: 

I  sold  land  which  cost  me  $10  an  acre  at  $14  au 
acre.    What  was  my  per  cent  of  gain  ? 

SonjTioN : 

$14  -  $10  =  $4,  gain. 
$4  =  ^V,  or  \  of  $10. 
\  of  100%  =  40%. 

PROBLEM : 

If  1  am  sent   $14  for  collecting  a  debt  of  $350, 
what  %  commission  am  I  paid  ? 

Solution  : 

$14  =  iMr  or  T^  of  $350. 
T^  of  100%  =  4%. 


problem: 

I  bought  a  sewing  machine  for  $40.  After  using 
it  a  year,  I  sold  it  for  $32.  What  per  cent  did  I 
lose? 

Solution  No.  1  : 

I  lost  $8. 

$8  =  ^  of  cost,  or  \  of  100%  of  cost. 
i  of  100%  of  cost  =  20%  of  cost. 

Solution  No.  2. 

$40  =  100%  of  cost. 

$32  =  H,  or  i  of  $40. 

\  of  100%  of  cost  =  80%  of  cost. 

100%  of  cost  -  80%  of  cost  =  20%  of  cost 


PERCENTAGE.  2Dfi 

problem: 

A  piece  of  cloth  40  yards  long  shrioks   12%  when 
wet.    How  loag  is  it  after  shrinking  ? 
SoLirrioN  No,  1  : 

100%  of  length  -  12%  of  length  =  88%  of  length. 

88%  of  40  yd.  ^  35.2  yd.,  length  after  shrinkage. 
SoirTios   No.  2 : 

12%  -  .12. 

.12  of  40  yd.  =  4.8  yd. 

40  yd.  -  4.8  yd.  =  36.2  yd.,  the  length  after  shrinkage. 


PROBLEM : 

After  a  fire,  goods  were  sold  at  a  discount  of  15%. 
What  do  I  pay  for  a  suit  that  was  marked  $30  be- 
fore the  fire  ? 

SOLDTION  : 

100%  -  15%  =  85% 

85%  =  .85 

I  pay  .85  x  $30  =  $25.50. 

problem: 

A  city  with  a  population   of  502000  gains  214033 
in  ten  years.    What  is  the  per  cent  of  gain  J 
Solution: 

214033  =  ?^  of  100%  -  42.63+%. 

602000 

problem: 

In  1880  the  population  of  Chicago  was  603804.    In 
1890  it  was  1099850.    What  waa  the  per  cent  of  in- 
crease? 
SomrioN; 

The  actual  increase  was  1099860  -  603804,  or  696S46. 

Qmryf  696646  is  what  %  of  608304? 

696646  =^  of  100%  =  118.6+%. 
118.6%  -  100%  =  18.6%,  increase. 


296  THE    ARITHMETIC    HBLP. 

problem: 

An  agent,  after  taking  out  his  commission  of  bfo, 
sent  his  principal  1190.    What  did  he  collect  in  all} 

Solution  : 

lOO^i  of  collection  -  5%  of  collection  =  95%  of  collection. 
95%  of  collection  =  $190. 

100 

100%  of  collection  =  —  of  $190  =  $200. 

Wokk: 

100%  -  5%  =  95%. 
1190  X  ^  =  $200. 

do 


problem: 

I  sold  my  piano  at  an  advance  of  20%  and  received 
$480  for  it.    What  was  the  cost  of  it  ? 

Solution  : 

100%  of  cost  +  20%  of  cost  =  120%  of  cost. 
120%  of  cost  =  $480. 

100 

100%  of  cost  =  —  of  $480,  or  $400. 

120 


PROBLEM : 

In  a  land  deal  I  made  40%  clear  on  an  invest- 
ment of  $6000.  I  invested  30%  of  my  gain  in  a 
farm.    What  did  my  farm  cost  ? 

Solution  : 

40%  of  $6000  =  $2400,  gain  on  investment. 
30%  of  $2400  =  $720,  amt.  invested  in  farm. 


Note. —  Problems  like  the  following  are  found  in  arithmetios. 
They  are  not  practioal,  but  possess  some  disciplinary  value  : — 

PROBLEM  : 

75%  of  JoUif  s  money  equals  30%  of  Mark's.    How 
many  per  cent  of  JoUif's  is  all  of  Mark's? 


^^  PBRCENTAGK. 

SfiLunos : 

80f«  of  Mark's  =  7551  of  Jollif's. 

l?.  of  Mark's  =  A  »'  '6S  of  JolUfs  =  H%  »' 
Joint's. 

lOOf.  of  Mark's  =  100  x  JJ*  of  Jollifs  =  260*  of 
JoUU's. 

.  ■ .  Mark's  money  =  260*  of  Jollifs. 


PROBLEM  : 

15X  of  $60  is  what  per  cent  of  20X  of  $50  i 
SoLunojj : 

16Jii  of  $60  =  .16  X  $60,  or  $9. 

20K  of  $60  =  .20  X  $60,  or  $10. 

Qurri/  ?  $9  is  what  %  of  $10  I 

$9  ='A  of  $10. 

A  of  lOOJt  -  90K. 

.-.  16W  of  $60  is  90*;  of  20X  of  $50. 


problem: 

A  man  and  his  daughter  and  son  have  $500.  The 
daughter  has  BO^  less  than  the  father,  and  the  son 
has  20?i;  less  than  the  father.     How  much  has  each  ? 

SOLOTION  : 

The  man  has  IQ0%  of  his  own. 
The  daughter  has  80K  less,  or  70S  of  man's. 
The  son  has  20%  less,  or  80%  of  man's. 
They  all  have  100%  of  man's +  70%  of  man's +  80% 
of  man's,  or  250%  of  man's. 
260%  of  man's  =  $600. 
1%  of  man's  =  Tin  of  $500  =  $2. 
'  100%  of  man's  =  100  x  $2  =  $200. 
70%  of  man's,  or  the  daughter's  =  70  x  $2  =  $140. 
80%  of  man's  or  the  son's  =  80  x  $2  =  $160. 
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FOR   QUICK   PERCENTAGE    RESULTS. 

Tlie  pupil  may  become  familiar  with  the  processei 
and  analysis  of  percentage  problems  by  the  use  of  very 
small  numbers.  Much  of  the  work  may  be  oral.  Let 
hi?n  m^ake  many  problems  with  small  numbers  and  give 
solutions  to  them. 

Anyone  who  has  much  computation  to  do  in  percent' 
age  should  make  use  of  the  rules  which  may  be  deduced 
from  the  work  already  done.  To  ai^d  in  this,  there  fol- 
lows  a  summary  of  rules  with  the  work  on  one  or  more 
problems  under  each. 

1.  To  find  a  percentage  of  a  number. 

Remember : 

Multiply  the  number  by  tbe  rate  in  the  form  of  a  decimal 
or  common  fraction. 

problem: 

Find  20%  of  $50. 

WoEK : 

$  50 
.20 


$10.00 
problem: 

I  pay  a  man  8%  to  collect  a  debt  of  $400.     What 
is  his  commission  ? 

Wokk: 

$400 
.08 


^82.00 


PROBLEM : 

A  merchant  told  me  that  60''o  of  a  shipment  of 
4250  bbls.  flour  were  spoiled.  How  many  barrels  were 
spoiled  ? 

Wokk: 

4250  bbls. 
.60 


2550^  bbls. 


2.  To  And  a   number,    when  the  rate   and  a 
percentag^e  of  the  uuiiiber  are  known. 
Remember : 

Divide  the  percentage  by  the  rate  and  multiply  by  100. 


problem: 

7%  of  a  number  is  21.    What  is  the  number  1 

WoBK  : 

7)21 

3  X  100  -  300. 

NOTB, —  The    pupil  at  once    aees    that    the    quotient  is  1%  of 
the  number,  and   lOOX  will  bo  100  times  tlie  quotieut. 

problem: 

I    invested    $200    aud    found    it   was   16,'^   of   ray 
money.    How  much  bad  I  'I 
Work  ; 

IG)  $200.0  ($12.5 
10  100 


40 


80 


$1250. 


a? 


3.  To  And  the  rate,  'when  the  number  and  a 
percentag:e  of  it  are  griven. 
Remember : 

Divide  the  peioeatage  by  the  number  and  redaoe  to  hnn< 
inithM.  

problem:  Work: 

8  is  what  per  cent  of  4  ?  3  -^  4  =  .75  =  75?f. 

problem: 

260  is  what  per  cent  of  5330  ? 
Work: 

260  -  6830  =  .048+  =  ^+%. 

problem:  Wobk: 

14  is  what  per  cent  of  10 !        14  +  10  =  1.40  =  140511. 
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PROFIT  AND   LOSS. 


This  is  sometimes  spoken  of  as  srain  and  Iobs. 

The  cost  is  taken  as  the  basis  for  reckoning  gaia 
or  loss. 

The  profit  or  gain  is  what  the  selling  price  ex- 
ceeds the  buying  price. 

The  loss  is  what  the  selling  price  is  less  than  the 
cost. 

Note. —  That  whioh  costs  nothing  and  is  sold  for  money  can- 
not be  classed  here. 

PROBLEMS. 
problem: 

I  buy  wheat  at  60/  and  sell  it  for  75/,  What  per 
cent  do  I  gain  ? 

Solution  : 

I  gain  the  difference  between  75/  and  60/,  or  15/. 
15/  is  25%  of  the  cost.    Hence,  I  gain  2b%. 

Woek: 

75/  -  60/  =  15/. 

15/  •*-  60/  =  .25,  or  2b%. 

PROBLEM : 

I  bought  flour  at  $3.50  per  barrel.  For  what  must 
I  sell  it  to  gain  20%  ? 

Solution  : 

I  must  sell  it  for  100%  of  the  cost  plus  20%  of 
the  cost,  or  120%  of  the  cost. 

120%  of  $3.50  -  $4.20. 
.  * .  I  must  sell  it  at  $4.20. 


PROBLEM : 

I  bought  a  54  gal.  barrel  of  syrup  at    9/  a  gal. 
10  gal.  were  wasted.    At  what  must  I  sell  the  balance 
to  gain  30%  ? 


I 


PERCENTAGE.  801 

Solution  ; 

The  coat  was  54  x  9f^  =  84.86. 

The  selling  price  is  100%  of  the  cost  +  SQ'/p  of  the 
cost  =  130%  of  the  cost. 

130%  of  $4.86  =  $6.32. 

Syrup  on  hand  is  54  gal.  -  10  gal.  ~  44  gal. 

The  selling  price  of  1  gal.  =  :^  ot  $6.32,  or  14^/. 

NoTB. — By  selling  at  14^/,  my  profit  would  be  sligbtly  more 
than  25%  ;  but  for  pnotioal  purposes.  14|>''  a  gal.  ia  oorreot. 

PROBLEM : 

A  manufacturer  of  tables  makes  one  kind  at  a  coat 
of  $2.00.  He  sells  them  at  a  profit  of  15%  to  the 
wholesale  dealer.  The  wholesaler  sells  at  a  profit 
of  20%  to  the  retailer.  The  retailer  sells  the  table 
to  his  customer  at  a  profit  of  10%.  What  does  the 
table  cost  the  customer  ? 
Solution  : 

The    manufacturer    sells   it    for   1159^  of  $2.00,  or 
$2.30. 

The  wholesaler  sells  it  for  120^'  of  $2.30,  or  $2.76. 

The  retailer  sells  it  for  110«  of  $2.76,  or  $3.04. 

.  ■ .  the  retailer's  customer  pays  $3.04. 

NoTK. —  The    cost    to    each    party    ia    the    base    on    which   he 
reckons  his  selling  price. 


problem: 

I  sold  my  carriage  for  80-V  of  its  cost  and  received 
$90  for  it.    What  was  the  cost  ? 
Solution  ; 

1?^  of  the  cost  is  A  of  $90,  or  $1,125. 

100?if  of  the  cost  =  100  X  $1,125.  or  $112.50. 


PROBLEM : 

A  merchant  bought  90  pieces  of  cloth  at  an  aver- 
age cost  of  $3.  Damage  by  water  compelled  him  to 
sell  the  whole  at  a  loss  of  $27.  The  selling  price 
■vvaa  what  per  cent  of  the  cost  ? 


802  THE    ARITHMETIC    HELP. 

Solution: 

The  cost  =  90  X  $3,  or  $270. 

The  selling  price  was  $270  -  $27,  or  $243. 

$270  =  100%  of  cost. 

$1  =  tH  of  100?^  of  cost,  or  i^%  of  cost 

$243  =  243  X  ^%  of  cost,  or  90%  of  cost. 

Note. —  This  may  be  given  in  the  way  here:  ''The  selling 
price  is  as  many  per  cent  of  the  cost  as  $243  -*-  $270,  or  90." 

problem: 

A  jeweler  sold  two  watches  at  $20  each.  On  one 
he  lost  25%  and  on  the  other  he  gained  255^.  What 
did  each  cost  ? 

Solution: 

On  the  first  75%  of  cost  =  $20. 
The  cost  was  J  of  $20,  or  $26}. 
On  the  second  125%  of  cost  =  $20. 
The  cost  was  ^  of  $20,  or  $16. 


COMMISSION. 


Sometimes  one  man  sells  goods  owned  by  another, 
and  for  his  work  receives  a  part  of  what  the  goods 
bring.  In  such  cases,  he  is  said  to  sell  on  commis- 
sion. 

Commission  is  the  sum  paid  an  agent  for  trans- 
acting or  doing  business.  If  goods  are  bought,  com- 
mission is  a  percentage  of  the  cost  of  the  goods.  If 
goods  are  sold,  commission  is  a  percentage  of  the 
money  received  for  the  goods.  If  a  collection  is 
made,  commission  is  a  percentage  of  the  amount  col- 
lected. 

A  eoinmission  merchant  is  one  who  sells  goods 
for  another  on  commission.  He  is  sometimes  called 
a  factor.    He  usually    has  temporary  possession  of 


the  goods,  over  which  he  is  bound  to  exercise  a  rea- 
sonable amount  of  care  while  they  are  in  his  posses- 
sion. 

An  agent  is  a  person  authorized  to  transact  busi- 
ness for  another,  who  is  called  the  principal, 

A  broker  negotiates  sales  of  property,  but,  as  a 
rule,  never  has  possession  of  it. 

A  collector  is  one  employed  to  collect  debts. 

All  of  the  people  named  here,  except  a  principal, 
work,  in  most  cases,  on  commission.  After  they  have 
been  paid,  what  is  left  is  called  the  net  proceeds. 

NoTK. — Children  bLouIcI  understand  clearly  all  terms  con- 
nected with  this  work.  Most  diffloultioa  in  such  aubjeiils  urise 
from  inadequate  understanding  of  terms  used. 

Principles  : 

1.  The  commiBsion  is  some  number  of  per  cent  of  the  price 
of  what  is  boi^ht  or  Bold. 

2.  The  proceeds  equal  the  selling  price  miniu  the  commis- 
tion. 

3.  The  amoimt  eqoals  the  selling  price  pins  the  commission. 
Commission  presents  two  classes  of  problems.    One 

of  these  classes  may  be  called  "buying  problems."  The 
other  may  be  called  "  selling  problems" 

BUYING  PROBLEMS. 

problem: 

I  sent  my  agent  $1977.60  to  buy  wild  farm  lands 
in  northern  Wisconsin,  at  $3  per  acre.  He  was  to 
receive  3?^  for  his  work.  How  many  acres  did  he 
buy? 

NoTK. — The  point  to  be  made  clear  to  the  pupil  here  is  that 
each  .tim.e  the  ageot  paid  out  $1  for  the  land,  he  took  out  Z%  of 
that  amount,  or  3/,  for  himself.  For  each  acre  he  took  out  fS 
to  paj  for  the  land  and  9/  as  hia  commission,  or  in  all  |3.09 
for  each  acre. 


\ 
I 
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WoBK  AKD  Explanation 

Z%  of  $3  =  $.09. 
Cost  to  me  of  1  acre  is  $3  +  $.09  =  $3.09. 
For  $1977.60,  he  buys  as  many  acres  as  $3.09  it 
contained  times  in  $1977.60,  or  640.    Hence,  he  bays 
640  acres. 

problem: 

How  many  barrels  of  flour  can  an  agent  buy  with 
$828.75,  if  flour  is  worth  $3.25  a  barrel  and  his  com- 
mission ia  2%1 

Work  and  Explanation  : 

Commission  on  each  barrel  is  2^  of  $3  25  =  $.065. 

Cost  of  each  barrel  to  principal  is  $3.25  +  $.065 
=  $3,315. 

Agent  buys  as  many  barrels  as  $3,315  is  contained 
times  in  $828.75,  or  250. 

SELLING    PROBLEMS. 

PROBLEM : 

I  sell  40  cows  at  $40  each  on  a  commission  of 
10?^.  What  is  my  commission  ?  What  does  my  prin- 
cipal receive  ? 

Work  and  Explanation  : 

Cows  sell  for  40  x  $40,  or  $1600. 

My  commission  =  10%  of  $1600,  or  $160. 

Principal  receives  $1600  -  $160,  or  $1440. 


PROBLEM : 

A  real  estate  agent  sold  land  so  that  his  commis- 
sion at  b%  was  $140.  What  did  the  land  sell  for? 
What  did  the  principal  receive  ? 

Work  and  Explanation: 

b%  of  selling  price  =  $140. 
1%  of  selling  price  =  i  of  $140,  or  $28. 
100%  of  selling  price  =  100  x  $28,  or  $2800. 
Principal  received  $2800  -  $140,  or  $2660. 


PERCENTAGE.  SOB 

PROBLEM : 

My  agent  sells  360  lb.  of  butter  for  me  at  20?^. 
He  pays  $4.20  freight  charges  and  $9.60  for  storage. 
His  commission  is  ^%.     What  does  he  send  me? 

WOEK    AND    EXPI^NATIOS  ; 

360  lb.  @  20^  =  $72.00 
Freight   is  $4.20 
Storage   is    9.60 
Commission  is  b%  of  $72,  or  3.60 

Total  charges  =  $17.40 
He  sends  me  the  difference,  or  $54.60 


problem: 

A  real  estate  agent  wrote  his  principal:  "I  have 
sold  200  acres  of  your  laud  at  30^  advance  on  its 
cost."  What  did  he  get  for  it,  if  the  cost  was  $10 
per  acre  ? 

WoEK  ANi>  E.tri.ASATio.N  : 

The  cost  was  200  X  $io  =  $2000 

Gain  was  30%  of  $2000  =   $600 

Selling  price  was  $2600. 

OB 

Selling  price  =  130?if  of  cost,  or  $2600. 

Note. —  In  this  problem  you  may  find  the  selliug  price  of 
one  acre,  and  work  to  the  vhole  from  that,  as. 

Selling  price  of  1  A.  =  lOOX  of  $10  +  303^  of  $10,  or  1S0« 
of  tlO. 

130?^  of  $10=  $13.00. 

Selling  price  of  200  A.  =  200  X  $13,  or  $3600. 


problem: 

If,  in  the  preceding  problem,  the  agent  receives  a 
commission  of  b%  on  the  first  $1000  and  Z%  on  the 
rest  of  the  sale,  what  would  his  whole  commis- 
sion be? 
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WoBK  AND  Explanation  : 

He  receives  b%  commission  on  $1000  =      $50 
He  receives  3%  commission  on  $1600=      $48 


His  total  commission  is         $98 


TRADE    DISCOUNT. 


This  is  sometimes  called  commercial  discount. 
When  the  large  dealers  send  out  prices  to  the  smaller 
business  houses,  they  usually  quote  their  retail  prices. 
Then  they  offer  the  small  dealer  a  net  price  by 
giving  so  many  per  cent  off,  as  "503^  off,"  or,  "20 
and  10  off." 

The  prices  sent  in  the  first  way  are  called  list 
prices.  After  the  discount  has  been  taken  out,  the 
amount  left  is  called  the  net  price. 

From  this,  we  may  say  that  trade  discoiint  is  a 
reduction  from  the  list  price  of  an  article,  from  a 
bill  of  goods,  or  from  a  debt. 

The  amount  of  the  discount  sometimes  depends  on 
the  size  of  the  order,  sometimes  on  the  terms  of 
payment. 

Two  or  more  discounts  are  often  quoted.  The 
first  is  a  discount  off  the  list  price;  the  second  is  a 
discount  on  what  is  left  when  the  first  discount  has 
been  made ;  the  third  is  a  discount  on  what  is  left, 
etc. 

PROBLEMS. 
problem: 

I  receive  a  bill  of  goods  amounting  to  $100,  20)^' 
off.    What  is  the  net  cost  ? 

IsT  Way:  2d  Way: 

20%  of  $100  =  $20  100%  -  20%  =  80% 

$100  -  $20  -  $80  80%  of  $100  -  $80 


PERCE  NT  AGB. 

J 

problem: 

1 

I  bought  a  ' 

(vatcb 

for  $150.    The  net  price  on  the      | 

'    bill  was  "20  and  10" 

off. 

What  did  I  pa;  canh !             ( 

lai  Wat: 

2d  Wiv: 

209i;  of  «150 

=  $30 

looK  -  ia%  = 

SOX 

$150  -  «30  ^ 

=  $120 

80X  ot  $160  = 

$120 

10!^  of  S120 

=  $12 

100«  -  lOX  = 

90X 

$120  -  $12  -- 

=  $108 

iK)«  ot  $120  = 

$108 

NOTK. —  Observe  that  where  two  or  more  discounts 

are  given, 

the  base  changes 

with    each    sue 

that   res- 

son,  the  disoounts 

cannot  1 

be  added  and  taken  out  at  on 

,ce.     Each 

must  be  taken  by 
PROBLEM : 

itself. 

A  thresher  i 

is  sent 

to  a 

faruier  with  a  bill 

quoting 

"J   and  Un'  ofl 

:"  for 

cash. 

.    Wliat  should   he 

'   pay,  if 

,    the  bill  calls  for  $1500  ? 

IsT  Way: 

L'l.  WAV  : 

i  of  $1600  =  $500. 
$1500  -  $600  =  $1000. 
10%  of  $1000  =  $100. 
$1000  -  $100  =  $900. 
Note. — Any  bright  pupil  i 


lema   orally.     The  aotnal  work  for  such  i 
tea  like  this  :— 


f  -  J  =  |. 

I  of  $1600  =  $1000. 

100?^  -  10?if  =  90%. 
%0%  of  $1000  =  $900. 
ill   be   able   to   work   Buoh   prob- 


problem  may  be  writ- 


I  -  i  =  i 

I  of  $1500  =  $1000 
lOO^  -  10?^  =  %%        X  .90 


The  Wanamaker  Method. 

This  plan  is  followed  in  the  Wanamaker  stores. 
It  is  most  convenient  and  practical.  The  plan  is  to 
find  what  per  cent  of  the  whole  will  be  left  when 
the  disconnts  are  taken  out,  and  from  that  to  find  the 
actual  amount. 
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problem: 

A  bill  for  $237.43  comes  to  me  marked  "20  and  15 
off."    What  is  the  net  bill? 

Work  akd  Explanation  : 

100?^  -  20%  =  80%. 
100%  -  15%  =  85%. 
85%  of  80%  =  68%. 
68%  of  1237.43  =  $161.45. 

Note. —  The  odd  number  of  cents  in  the  bill  might  necessi- 
tate much  writing  of  figures  in  making  the  computation  in  the 
ordinary  waj.     By  the  Wanamaker  plan,  that  is  not  necessaij. 


problem: 

An  automobile  was  listed  at  $800  with  discounts  of 
20, 10,  and  5  off.    What  is  the  net  price  ? 

Work  and  Explanation: 

On  the  same  plan  as  in  the  preceding  problem:— 

100%     100%     100% 
.  20%  -  10%  -    5%  .80  X  .90  X  .95  =  .684 

loS     Tw     -96S  .684  of  $800  =  1647.20. 


problem: 

A  merchant  receives  two  bills  of  $200  each.  On 
one  there  is  a  discount  of  25% ;  on  the  other,  lb% 
and  10%.    What  must  he  pay  on  each,  net? 

2d  Bill: 
IsT  Bill:  100%  -  15%  =  85%. 

100%  -  25%  =  75%,  or  |  100%  -  10%  =  90  % 

f  of  $200  =  1150.  90%  of  85%  =  76.5%. 

.765  X  1200  =  $153. 
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INTEREST. 


TALKt 

Thtts  far  in  percentage,  the  pupil  has  not  considerec 
time  in  his  calculations.  In  the  study  of  interest,  he 
will  find  that  it  hecoin,es  an  important  factor. 

He  will  also  he  confronted  by  new  expressions  and 
fernts.  Do  not  at  any  time  proceed  with  the  work  un- 
less the  child  knows  thoroughly  the  meaning  of  every 
term  used.  It  has  been  proved  time  and  again  that 
where  there  has  been  trouble  with  interest,  it  was  due 
in  moat  cases  to  a  lack  of  knowledge  of  the  language 
used,  or  of  busirLess  farms  involved. 

Different  conditions  call  for  certain  ways  of  reckon- 
ing interest,  so  our  text-books  of  to-day  give  a  number  of 
methods.  Many  of  tlism-  are  good  but  instead  of  teach- 
ing several,  it  is  generally  best  to  adopt  and  follow  only 
one. 

Business  men  generally  use  what  is  known  as  th^ 
60-day  method.  The  6-per  cent  method  is  much  used. 
But   rather  than  teach  three  or  four  metliods,  teach  but 

Present  the  subject  of  interest  this  way :  No  man 
has  everything  he  wants.  He  must  buy  or  borrow  of 
dthers.  If  he  borrows,  he  pays  for  the  use  of  the 
other's  property. 

If  a  horse  is  borrowed,  the  money  paid  for  its  use 
is  called  hire ;  if  a  house  is  used,  rent ,-  and  if  money, 
interest. 

Suppose  a  man   pays  6>^  a  year   on   each  of  $100 
for  the  use  of  the  money.    The  interest  will   be  $6. 
The  principal  is  $100. 
Remember : 

INTEBEBT  is  money  paid  for  tlie  ubs  of  money. 

The   PSnrCIFAL   is  the   money  for  wMoh  the  interest  ia 
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At  the  end  of  the  year,  if  the  total  is  paid,  the 
man  who  lends  the  money  will  receive  principal  plus 
interest,  or  $106.    This  total  is  called  the  Amoimt. 

Because  the  man  who  borrows  the  money  pays  6/ 
on  a  dollar   for  a  year's  use,  he  is  said  to  pay  6  per 
cent  (6-^)  of  the  principal. 
Kenicniber  : 

The  AHOUNT  ii  the  total  of  the  principal  and  the  interest. 

The  SATE  of  iuterett  is  the  per  cent  of  the  principal  paid 
for  the  use  of  money  for  a  given  time 

COMMON     INTEREST    METHOD. 

The  rate  of  interest  in  all  the  problems  is  "per 
annum,"  or  by  the  year,  so  the  time  is  reckoned  in 
years  and  parts  of  years. 

Interest  at  5%  means  b%  of  the  principal  for  1  year. 

If  we  were  to  find  the  interest  on  a  sum  of  money 
for  3  yr.  4  mo.  5  da.,  we  would  find  the  interest  for 
1  yr.,  then  for  1  mo.  (A  of  a  year),  then  for  I  da,  {^ 
of  a  year).  Having  the  interest  for  1  yr.  1  mo.  1  da.. 
it  is  a  simple  matter  of  multiplication  to  get  it  fur 
3  yr.  4  mo.  5  da. 
PROBLEM : 

What  is  the  interest  on  $520  for  1  yr.  3  mo.  at  6«  ? 
Work  : 


1  yr.  3  mo.  -  l\  yr. 
$520  Principal. 
.06 


I 


4 )  $31.20  Int.  1  yr. 

7.80  Int.  J  yr. 

$39.00  Int.  liyr. 

When  days  are  included  in  the  time,  it  is  best  to 

find  the  interest  for   1   month,  next   for   1   day,  and 

then  for  the  number  of  days,  unlc-'is  (he  number  of  dai/s 

is  a  reducible  /ruction  of  a  month.     20  days  is  a  reduci- 


Note. —  Another  way  would 
be  to  find  tlie  interest  for  'A 
mo.  (J  of  »2d.20)  end  for  10 
d«.  (4  of  $6.3 
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ble  fraction  of  a  month,  since   it  equala  H,  or  |  of  a 
month.    Get  the  interest  for  i  of  a   month  at  once, 
rather  than  to  get  it  for  1  day  and  multiply  by  20. 
PROBLEM : 

What  is  the  interest  on  $360  for  100  days  at  7% ! 
Work: 
i    100  da.  =  3  mo.  10  da. 
=  3|  mo. 
$360  Principal, 
.07 

12)  $25.20  Int.  1  yr. 
3)12.10  Int.  1  mo. 
.70  Int,  10  da. 
6.30  Int.  3  mo. 

t7.00Int.  3mo.  lOda, 

Same  problem,  using  Cancellation  Method. 
Woek: 

8J  mo.  =  V  mo.  =  fl  yr. 

10 

Wflo  y  10  X   7    _  *7 
aoxictt       *' 

10 

When  the  time  can  bo  reduced  to  a  fraction  of  a 
year,  nae  cancellation  as  above.    The  rale  is 
principal  x  rate  x  time  =  interest. 

problem: 

Find  the  amount  of  $400  for  1  yr.  4  mo.  at  6%. 


$400  Principal. 
.06 


3)  $24.00  Int.  1  yr. 
8.00  Int.  4  mo. 


$32.00  Int.  1  yr.  4  mo. 
400 


$432  Amount 
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Same  problem,  using  Cancellation  Method. 

Work  : 

Principal  =  $400 

Rate  =  6^  =  i-lhr 
Time  in  years  =  ^  yr. 

4       2 

Principal  x  Kate  x  Time  =  — Wxi  =  132  Int.  1  yr.  4  mo. 

400 


1432  Amount 

THE     SIX     PER     CENT     METHOD. 

By  the  6%  method,  we  find  first  the  interest  for 
|1,  then  multiply  it  by  the  number  of  dollars  in  the 
principal. 

If  10/  is  the  interest  on  $1  for  a  given  time,  the 
interest  on  $20  will  be  20  x  10/,  or  $2. 

At  6% 

the  interest  for  1  yr.  =  .06  of  the  principal 
for  1  mo.  =  iV  of  .06,  or  .005  of  the  principal 
for  1  da.  =  ^V  of  .005,  or  .000^^  of  the  principal 

Thus,  At  &% 

the  interest  on  $1  for  1  yr.  =  $.06 

on  $1  for  1  mo.  =  $.005 

on  $1  for  1  da.  =  $.000^. 

Also,  the  interest  on  $2  for  1  yr.   =  2  x  $.06  =  $.12 
on  $2  for  1  mo.  =  2  x  $.005  =  $.010 
on  $2  for  1  da.  =  2  x  $.000^  =  $.000^. 

And  the  interest  on  $1  for  2  yr.  =  2  x  $.06  =  $.12. 

on  $1  for  8  mo.  =  8  X  $.005  =  $.04. 
on  $1  for  6  da.  =  6  X  $.000^  =  $.001. 

Remember : 

To  get  the  interest  at  6%, 

Multiply  $.06,  $.005,  and  $.000|  by  the  number  of  yean, 
months,  and  days,  respectively.  Add  the  results  and  multiplj 
by  the  principal. 
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problem: 

What  is  the  interest  on  $320  for  7  mo.  20  da.  at  6?^. 
Solution  : 

The  interest  on  $1  for  7  mo.  -  7  x  $.005  =  $.035. 
for  20  da.  =  20  x  $.000f  =  .003^ 
for  7  mo.  20  da.  =  $.038^. 

The  interest  on  $320  is  320  x  $.038^  =  $12.2?-. 

In  the  majority  of  states,  the  legal  rate  of  interest 
is  6?^,  so  it  is  important  that  the  pupil  understands 
this  method.  There  is  another  reason,  too,  why  he 
shonld  know  the  6%  method.  He  can  use  it  to  ad- 
vantage with  other  rates,  by  dividing  the  interest  for 
the  given  time  at  6''^  by  6,  and  then  multiplying  by 
the  given  rate  per  cent. 

PROBLEM : 

What  is  the  interest  on  $360  for  2  yr.  2  mo.  5  da. 

at  1%  i    Use  the  6^^  method. 


The  interest  on  $1  for  3  yr.  =  2  x  $.06  =  $.12. 
for  2  mo.  -  2  X  $.005  =    .01. 
for  5  da.  -  5  x  $.000^  =    .000|. 
The  interest  on  $1  for  2yr.  2  mo.  5  da.  =  $.130|. 
The  interest  on  $360  is  360  x  $.l30f  at  6%'  =  $47.10. 
atn'=      7.85. 
at  7%  =  $54.95. 
Bemember : 

To  get  the  interest  at  any  rate,  using  the  6%  method, 
SiTida    the    interett   at  6'*^  for    tlie   giyen   time   by   6,  and 
Bnltiply  by  the  given  rate  per  cent. 

60-DAY    METHOD. 

The  60-day  method  is  used  quite  extensively  by 
msiness  men.  It  is  the  6?o  method  improved  with  a 
Bw  abort  cuts. 
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By  it  the  interest  is  ascertained  first  for  2  mo.,  by 
getting  xirr  of  the  principal.  Call  the  given  times  in 
days,  months,  and  years,  fractional  parts  of  2  mo.,  and 
the  interest  is  then  easily  deduced  from  the  interest 
for  60  days. 

PROBLEM : 

Find  the  interest  on  $500  for  1  yr.  4  mo.  20  da.  at 

6%. 

Work  : 

1500.00  Principal. 

5.00  Int.  for  2  mo.  {j^  of  Prin.). 

$40.00  Int.  for  16  mo.  (8  x  $5). 
1.67  Int.  for  20  da.  (i  of  60  da.). 


141.67  Int.  for  16  mo.  20  da. 

Give  the  pupil  many  problems  to  be  worked  by 
the  60-day  method.  Not  all  are  so  easy  as  the  one 
given  above.  The  thing  desired  is  skill  in  finding  the 
desired  fractional  parts  of  2  mo.  or  60  da. 

If  another  rate  than  6%  is  given,  find  the  interest 
for  the  given  time  at  6?^,  then  for  the  given  rate,  as 
before  explained. 

METHODS    OF    RECKONING    TIME, 
i.  ITie  Common  Method: 

When  the  time  is  long,  generally  30  days  are  con- 
sidered a  month. 

g.  The  Exact  Method: 

When  the  time  is  short,  the  exact  number  of  days 
is  generally  counted  but  we  sometimes  find  the  exact 
number  of  days  also  when  the  time  is  long. 

S,  The  Banker's  Method: 

Bankers  get  the  exact  number  of  days  between 
two  dates,  but  each  day  is  reckoned  as  -^  of  a  year. 
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1.  Finding  the  difference  in  time  wlieu  the 
time  Ih  long : 

ROBLEM : 

Find  the  time   between  April   12,  1895,  and  Sept. 
I.  1899. 

Best    Metuod. 

From  April  12.  1895  to  April  12,  1899  is  4  yr. 

From  April  12,  1899  to  Sept.  12,  1899  is  5  mo. 

From  Sept.  12.  1899  to  Sept.  22,  1899  is  10  da. 

Time  between  dates  =  4  yr.  5  mo.  10  da. 

Another  Method. 

1899  9  22 

1895  4  12 

4  5  10 

XoTK. —  If    the   rate    and    priDcipal    are    given,  it   is  a  simple 
matter  to  find  the  interest,  now  that  we  have  the  time. 
Explanation  ; 

The  results  by  these  two  methods  do  not  always 
agree,  but  they  never  vary  by  more  than  2  days.  The 
difference  lies  in  the  fact  that  in  the  first  method  we 
find  first  the  whole  number  of  years,  then  whole  num- 
ber of  months,  then  days ;  while  in  the  latter  method, 
we  call  eve-nj  month  30  days,  when  in  fact  some  have 
more,  some  less. 

In  actual  work,  the  first  method  is  carried  out  in 
the  head,  with  little  or  no  written  work. 

3.  Finding  the  difference  in  time  wlien  the 
time  i»  sliort : 

PROBLEM : 

Find  the  difference  in  time  between  April  12  and 
July  15,  1902. 
Work  : 

Number  of  days  left  in  April  =  18. 
in  May  =  31. 
in  June 


in  July    =  15. 
Total  number  of  days  =  94. 
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NoTK.— If  the  rate  and  print^ipal  are  given 

DOW.  it  is  .  »aH 

pie  matter  to  find  the  interest. 

H 

Although  exact  time  is  generally  found  only  wheD  " 

the  time  is  short,  yet   sometimes  we  find  the   exact 

namber  of  days  when  the  time  is  long. 

The  following  table  gives  the  exact 

time   in   days 

between  two  dates.    If  February  of  a  leap  year  is  in- 

cluded, count  an  additional  day.    The  day  of  the  date 

of  any  note  is  not  included. 

ExACT-TiMK  Table 

J... 

Fib. 

Mak. 

A,.. 

J.s. 

J.L. 

Aro. 

8.PT. 

Oct. 

Mot. 

Dw. 

1 

32 

60 

91 

121 

152 

182 

213 

244 

274 

305 

335 

2 

33 

61 

92 

122 

153 

183 

214 

245 

275 

306 

336 

8 

34 

62 

123 

154 

184 

216 

246 

276 

307 

337 

4 

85 

63 

94 

124 

155 

185 

216 

247 

377 

808 

333 

6 

64 

95 

125 

156 

186 

217 

248 

278 

309 

339 

6 

37 

65 

96 

128 

157 

187 

218 

249 

279 

810 

ato 

7 

38 

66 

97 

127 

168 

188 

219 

260 

280 

811 

341 

8 

30 

67 

98 

128 

159 

189 

220 

251 

281 

812 

842 

9 

40 

6g 

99 

129 

160 

190 

221 

262 

282 

813 

343 

10 

41 

69 

100 

IBO 

161 

191 

222 

253 

283 

314 

344 

11 

42 

70 

101 

131 

lea 

192 

Z23 

264 

281 

315 

845 

12 

43 

71 

102 

132 

163 

193 

224 

255 

285 

316 

346 

IS 

44 

72 

103 

133 

164 

194 

225 

266 

286 

317 

847 

14 

45 

73 

104 

134 

165 

195 

226 

257 

287 

818 

348 

16 

46 

74 

105 

135 

166 

196 

227 

288 

319 

sva 

16 

47 

75 

106 

136 

167 

197 

228 

250 

289 

820 

350 

17 

48 

70 

107 

137 

les 

198 

229 

260 

290 

821 

351 

18 

49 

77 

108 

138 

169 

199 

230 

261 

291 

322 

852 

19 

60 

78 

109 

139 

170 

300 

231 

262 

292 

823 

353 

20 

51 

79 

110 

140 

171 

201 

232 

263 

293 

334 

364 

1 

52 

SO 

111 

141 

172 

202 

283 

264 

294 

825 

356 

2 

53 

81 

112 

142 

173 

203 

234 

266 

295 

326 

356 

3 

64 

82 

lie 

143 

174 

204 

236 

268 

296 

327 

357 

4 

55 

83 

114 

144 

175 

Z05 

267 

297 

828 

858 

6 

56 

84 

116 

145 

176 

206 

237 

268 

298 

369 

6 

57 

85 

116 

146 

177 

207 

238 

269 

299 

330 

860 

7 

68 

86 

117 

147 

178 

208 

270 

300 

331 

361 

8 

59 

87 

118 

148 

179 

200 

240 

271 

801 

832 

S62 

g 

B8 

119 

149 

180 

210 

241 

272 

802 

333 

863 

1  SO 

ee 

120 

150 

181 

211 

242 

278 

303 

334 

364 

!  81 

— 

90 

— 

151 

— 

212 

343 

— 

304 

— 

885'   ■ 

HOW    TO    USE    THE    EXACT-TIME 

^M 

H            Suppose  we  wish  to  get  the  exact 

time  betwet^l 
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the  two  dates  given  in  the  last  problem,  that  is,  from 
April  12  to  July  15,  1902. 

April  12  is  numbered   102.     July    15  is   numbered 
196.     196  -  102  =  94.     94   includes   the   last   day   but 
not  the  first.    Result,  94  da. 
^L     Practice  using  the  table. 

Hthe 

H>nb 
K:ive 
^Bake 


fHE  THREE  CLASSES    OF    INTEREST   PROBLEMS. 

There  are  only  three  classes  of  problems  in  interest. 
nly  one  illustration  of  the  work  necessary  will  be 
fiveu  under  each  class,  but  many  others  may  be 
ftken  from  the  pupil's  text-book. 


I.  To  find  the  Rate,  when  Principal,  Interest, 
and  Time  are  given. 
PROBLEM : 

What  will  be  the  rate  on  $300  to  gain  $20.25  in  1 

IX.  6  mo. !  " 

Work: 
$300  Principal. 


2  )$3.00  Int.  for  1  yr.  at  \%. 
$1.50  Int.  for  6  mo.  at  \%. 


$4.50  Int.  for  1  yr.  6  mo.  at  \%. 
20.25  +  4.50  =  4i. 
Rate  =  ^\%. 

RfTLEi 

Divide  tlie  isterest  by  the  interest  on  the  principal  for  the 
Eivea  time  at  1^. 


V     II,  To  find  the  Principal,  when  Amount,  Rate, 
and  Time  are  given. 

PROBLEM : 

^     What  principal  at  h%  will  amount  to   $319 
fe:  3  mo.  6  da.? 
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WoBK : 

$  .05       Int.  on  $1  for  1  yr. 
.0125   Int.  on  $1  for  3  mo. 
Int.  on  $1  for  6  da. 


: 


$  .0633^  Int.  on  $1  for  the  entire  term. 
1.00 

$1.0633^  Am't  of  $1  for  the  term. 

1.0633i\319.00 

3.19MI  )  957.00  ($300  Principal. 
^      957 

00 

Divide  the  amount  by  the  amount  of  $1  Sdt  the  given  time 
and  rate. 

III.  To  find  the  Time,  when  Principal,  Inters 
est,  and  Kate  are  given. 

problem: 

How  long  will  it  take  $600  to  yield  $76.50  at  6%? 

Work  :    i 

$36  -Int.  on  $600  for  1  yr. 
76.50  -^  36  =  2.125. 

=  2.125  yr. 

=  2  yr.  1  mo.  15  da. 
Time  =  2  yr.  1  mo.  15  da. 

Divide  the  given  interest  by  the  interest  on  the  principal 
for  1  year. 
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NOTES. 

1 

When  a  person  borrows 

" " 

money,  he  is  asked  to  give 

a  ?  ° 

«0 

a  signed  promise  to  pay  it 

back,  usually  with  interest.    , 

Is 

He  is  said    to  be  "giving  / 

"S   s    ? 

1* 

bis  note."                                 ' 

&   »    8. 

In  the  promissory  note,    \ 

S   ^    1    I"  ^ 

or  note  (as  it  is  generally 

called),  he  has  promised  to 

S  ^    i    s  ^ 

■V 

pay  back  the  money  in   a 

III    ^1 

i 

specified  time,  with  a  stated 

interest  added. 

9  <  8?  "T  1 

z 

Suppose    A.    C.    Brown 

n     B 

"' 

0 

X 

wishes  to  borrow  $100  from 

n 

S 

Geo.  H.  Gray  for  1  year  at 

- 

f 

6%.      The    note    found    on 

^     1 

■5 

> 

this  page  is  similar  to  one 

?     a 

i 

f 

that  would  be  made  out  by  / 

1     '    '   ;  s 
■          i  i  ^ 

V" 

Brown  and  given  to  Gray./ 

_ 

Geo.    H.    Gray    is    thrf 

pay 
der, 
ars. 

g 

Pajee,  or  the  one  to  whom 
the  money  is  to  be  paid/ 

fc        A.  C.  Brown  is  the  Maker,  or  the  one  who 

signs 

^ftbe  note. 

^^     $100,  or  the  sum  of  money  named  in  the  note,  is            | 

the  Face  of  the  note. 

This  note  is  a  Negotiable  Note,  because   it  can             | 

be  sold  to  another. 

L      The  words  "or    order"  after    Mr.  Gray's 

name, 

H^ves  him   the  right  to   order  Mr.  Brown  to  pay  the            | 

^Bponey,  when  due,  to  some  third  party.    If  Mr. 

Gi-ay 

speeds  money  before  tlie  note  is  due,  he  may  sell  it 
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Suppose  he  sells  it  to  F.  S.  Wing.  Then  Mr.  Wing 
becomes  the  Holder. 

The  Holder  is  the  one  who  lawfully  holds  tiie 
note. 

When  Mr.  Gray  sells  the  note,  he  writes  on  the 
back  of  it,  "Pay  to  F.  S.  Wing  or  order"  and  signs 
his  name  below.  This  constitutes  an  •*  indorsement 
in  fiill."  But,  if  Mr.  Gray  signs  only  his  name  on 
the  back  of  the  note,  such  an  indorsement  is  called  a 
^ short  indorsement,"  or  an  ^indorsement  in 
blank." 


INDORSEMENT  IN    FULL. 


SHORT  INDORSEMENT. 


Pay  to  F.  S.  Wing, 

or  order. 

Geo.  H.  Gray. 

[BACK  OF  NOT9.] 


Geo.  H.  Gray. 


[BACZ  OF  NOTB.] 


Any  holder  can  collect  when  the  short  indorse- 
ment is  written  upon  the  back  of  the  note. 

Writing  one's  name  on  the  back  of  notes  is  called 
Indorsing. 

The  name  written  is  the  name  of  the  Indorser. 

The  person  to  whom  the  note  is  indorsed  is  called  ^ 
Indorsee. 


VALUABLE   FACTS  ABOUT   NOTES. 

1.  All  notes  are  not  written  exactly  like  the  one6 
given  here,  but  so  long  as  they  are  distinct  promises 
to  pay,  they  need  not  follow  a  set  form. 

2.  The  words  "For  value  received"  may  be  omit 
tedy  although  it  is  advisable  to  have  the  stipulation 


r 
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in  the  note  that  the  maker  has  received  the  money, 
or  its  equivalent. 

3.  The  face  of  the  note  need  not  be  expressed  in 
both  words  and  figures,  but  it  is  best  to  have  both. 

4.  A  note  may  be  written  on  any  paper  with 
either  pencil  or  ink,  or  a  printed  form  may  be  filled 
in. 

5.  A  note  made  out  on  Sunday  is  void. 

6.  If  a  note  does  not  state  that  interest  is  to  be 
paid,  it  does  not  bear  interest  until  after  it  is  due. 

7.  If  any  one  obtains  a  note  by  fraud  or  from  an 
intoxicated  person,  he  cannot  collect. 

8.  The  indorser  is  responsible  for  the  payment  of 
the  note,  unless  he  writes  "without  recourse"  above 
his  signature. 

9.  The  holder  has  a  claim  against  every  person  who 
indorses  the  note. 

10.  The  dates  and  amounts  of  partial  payments  on 
a  note,  before  it  is  finally  paid  in  full,  are  placed  on  the 
back. 

11.  The  day  of  maturity  is  the  day  on  which  the 
note  falls  due, 

12.  The  place  of  payment,  if  not  mentioned,  is  at 
the  maker's  place  of  business  or  residence,  during  rea- 
sonable business  hours. 

13.  Three  days  over  time  are  generally  allowed  be- 
yond the  specified  time  to  pay,  and  the  holder  gets 
interest  for  these  three  days  of  grace.  Days  of  grace 
are  only  allowed  on  notes  and  bills  and  not  on  all 
debts  bearing  interest. 

DAYS    OF    GRACE. 

Tell  the  pnpil  to  allow  3  days  of  grace  if  the  word- 
ing of  the  note  is  given,  in  those  states  where  days  of 
grace  are  allowed.  But,  if  the  problem  reads  "What 
is  due  Jan.  9,  1901 !"  or  "it  runs  for  6  mo.,"  uae  the 
specified  time  and  no  more. 
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The  states  in  which  days  of  grace  are  not  allowed 
are  —  Connecticut,  California,  Dist.  of  Columbia.  Illi- 
nois, Idaho,  Maryland,  Massachusetts,  Montana,  New 
York,  New  Jersey,  North  Dakota,  Ohio,  Oregon,  Penn- 
sylvania, Utah,  Vermont  and  Wisconsin. 

OTHER    FORMS    OF    NOTES. 


I 


$5oo-oo  Chicago,  Ill.,>'J'./,  ,  i  89,5: 

Six  months  after  date,  I  promise  to  pay  to 
the  order  oi..'':~^^:'~:,^^^^,.f.\.,^!^^...'r:^^ 

Five  Hundred  Dollars,  


with  interest  at  the  rate  of  seven  per  cent  per  anaum. 

G.  N.  PVhitney. 


$500;"^^                  SHEBOYGAN.  WIS..      Jan.  15,     189  7. 

For  Value  Received 

/  promise  to  pay  C.  E.  Oliver,  or  order, 

Five  Hundred  and  -^  Dollars,  in  two  years  p-am, 

this  date. 

M.  E.    Wilson. 

QOOOOOOOO<HXM>000000000000000000000000000«000000^ 

I  Boston,  Mass.,  AprU  15,  1901-1 

I  $161.75 

(jn  demand,  I  promise  to  pay  Cyrus  Nobl^j  \ 
;  or  order.    One  hmu/rcd  sixty-one  and  -^  Dollar^  ' 
with  interest  at  6!*^.     Valdb  bbobived. 

H.  K.  Polk. 

00000000<XX>0000000000< 
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I>eiiiand  Notes  are  due  whenever  payment  is  de- 
aanded.  The  preceding  note  shows  the  form  of  a 
lemand  note. 

There  are  three  principal  kinds  of  notes  —  Time 
liJotes,  Joint  Notes,  and  Joint  and  Several  Notes. 

A  Time  Note  must  be  paid  in  a  specified  time. 

A  Joint  Note  is  one  signed  by  two  or  more  per- 
sons who  are  jointly  liable  for  its  payment. 

A  Joint  and  Several  Note  is  a  note  signed  by 
two  or  more  persons  who  are  both  jointly  and  indi- 
vidoally  liable  tor  its  payment.  Each  man  who  signs 
ihe  note  is  as  much  responsible  for  the  payment  of 
ihe  whole  sum,  as  if  he  had  signed  alone. 

A    JOINT    NOTE. 


$200.42 


PORTLAND,  ME^/b6.  P,  (905. 

Tiree  months  after  date,  we  jointly  promise 

to   pay     F.  S.  Ran,     or    order,    Two    Hundred 

md  ±1.  Dollars,  with  interest  at  7%. 

Value  Reaired.  —     _     _  , 

T.  J.  Cole 

Ra.y  E.  Matthews, 


A    JOINT    AND    SEVERAL     NOTE. 


S40.00      Chicago,Ill., ,7^^. /^,  190^. 

^^•z*'     i/^a^^  after  date,  we  jointly  and 
everally    promise    to    pay       ^,  ^  ,Ji^  ^Mi 
>r  order,  ^/t^  «/w/    -^  Dollars  at  ^%   interest. 
Value  received. 
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NoTX. —  E»A   maker  ot  a  jouit  note  is  oolr  responsible 
hie   put    of    the    imte,  bot    ia    tbe   jcnat   kDd    seven! 
Baker  can    be    iadiTidaallr    saed    For  the    whole 
note.     Tiaa  makes  qidte  a  diatinotwa  belweieii  the  two. 


PARTIAL   PAYMENTS   ON    NOTES. 

Many  times  a  man  wishes  to  pay  a  note  in  pa] 
or   instalments.       A    partial    pa^inent    is    a   pai+  ' 
payment  on  a  note  before  it  is  paid  np  in  full. 

Two  methods  are  used  to  find  the  valne  of  note- 
at  matarity.  The  fir^  method  is  nsed  in  short  time 
notes  of  1  year  or  less,  while  the  second  method  is 
only  nsed  in  computing  on  long  time  notes  of  a  year 
or  more. 

The  first  method  for  short  time  notes  is  goTenn-; 
by  the  Hercfaant's  Rale. 

For  long  time  notes,  we  make  use  of  the  United 
States  Rale. 

nBRCHANT'S    RVLBt 

(Use  the  Eiact  Method  in  reckoning  the  time.) 

1.  Find  the  amotuit  of  the  note  from  the  time  it  b^iu  to 
draw  intereit  to  Uie  time  of  Httlement,  paying  no  attention  to 
payments. 

2.  Find  the  amount  of  each  p&yment  from  its  d&te  to 
time  of  settlement. 

3.  Snbtraot  the  snm  of  the   amounts   of  the   payments   ! 
the  amoimt  of  the  note.     The  remainder  is  what  is  due. 

PROBLEM : 

I  borrow  $1000  on  a  note  for  1  year  at  6?"' 
pay  $30fJ  in  120  da.    How  much  do  I  owe  at  the  t 
of  the  year  ? 
WoKK  AND  Solution: 

Int.  on  $1000  for  1  yr.  at  6%  =  $60. 

$1000  +  $60  =  $1060,  Amount   of  note  at   date  ' 
settlement,  if  no  payments  were  made. 
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^M     From  date  of  1st  payment  to  time  of  settlement 

^Bhere  are  240  da.  =  |  yr. 

H     Int.  on  $300  for  §  yr.  at  6%  -  $12. 

H     $300  +  $12  =  $312  Amount  of  1st  payment. 

B     S1060  -  $312  -  $748  Amount  I  owe  at  the  end  of 
the  year. 
To  the  Teacher: 

A  great  number  oi  problems  should  be  given  in 
partial  payments,  because  it  will  take  considerable 
practice  before  the  pupil  works  with  facility.  Inter- 
est must  be  thoroughly  taught,  for  the  whole  thing  is 
practical  in  business  life. 

PROBLEM : 

A  note  for  $1000   was  given  for  10  months  with 
interest  at   Q%.       At  the  end  of  three   months  $250 
was  paid  on  it,  and  after  7  months,  $400.    What  was 
due  at  the  end  of  the  ten  months  ? 
Work  and  Solution: 

^  $1000  Principal 

■  50  Int.  for  10  mo.  at  Q%. 

^B  $1050  Amount  at  date  of  settlement,  if  no  pay- 

^M  ments  were  made 

H  $250.00  1st  payment 

^ft  S.75  Int.  for  7  mo.  at  &%. 

^M  400.00  2d  payment 

^f  6.00  Int.  for  3  mo.  at  6.V 

^M  $  664.75  Amount  of  partial  payments.  ^H 

W  $  386.25  Balance  due.  ™ 

XoTH. —  These  problemH  !□  partial  payments  ought  to  ba 
readily  nndeTstood  by  the  pupil. 

VXITED    BTAXES    RULEt 

1.  Find  tha  amount  of  the  principal  to  the  time  when  the 
^oayment  or  paymente  are  as  great  or  greater  than  the  interest 
Hfiwn  duft. 
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2.  Subtract  the  payment,  or  sum  of  payments,  firom  this  amoo 

3.  Consider  the  remainder  as  a  new  prinoipal   and   oontii 
this  process. 

4.  The  last  amount  is  the  snm  due. 

Note. —  The    above    rule    is    based    on    the    suppontion    lliai 
interest  is  clue  whenever  a  payment  is  made. 

problem: 

Find  what  is  due   Sept.  9,  1893.  on   the    following 
note  :^ 


I 


& 

/ysoo.oo  CHicAoo,iLL.,tJ^v,i89y. 

^ 

On  demand  ^promise  to  pay  to 

If 

^  ^  .^:«-«-.-™- or  order 

J5^il««  ojS2:«,«i-^  — ^ -^  Dollars,  with 

1 

|W 

interest  at  e  %.     Value  received. 

1 

^U.   ffi^ 

' 

Explanation  : 

When  payments  are  made 
hy  instalments  upon  a  note 
before  the  final  settlement  is 
made,  these  partial  payments 
together  with  the  dates 
which  they  were  made, 
placed  on  the  back  of  the  m 
as  shown  on  this  page. 

These  records  on  the  bad 
of  the  note  constitute  an  in- 
dorsement, bat  they  are  money 
indorsements,  not  signature  indorsements. 

A  special  receipt  is  given  for  such  payments. 
On  page  328  is  given  another  plan  for  the  arrai 
ment  of  work  in  partial  payments. 


Sfpi.  le,  1891 fiBO 

May  6,  189S, $375 

June  S4, 1B9S    -----  ^575 


acK 


^^^ 

PEBCGNTAQR 

1 

Work  and  Solution 

Dales. 

1898 

9 

9 

>i 

1898 

6 

24 

V 

1892 

5 

6 

1891 

9 

16 

1891 

4 

1 

Payme 

p 


16. 
20. 


.$26( 
.  876 
.   675 


T 


.ateSft  =  $41.25. 
New  Principal. 


7 
1  1 

2 
Int.  on  $1500  for  5  mo. 
$1500 +  $41.25 -250  = 
Int.  on  $1291.25  for  7  mo.  20  da.  at  6X  =  $49,497. 
$1291.25  +  $49,497  -  37    -  $965,747  2d  New  Principal. 
Int.  on  $965,747  for  1  yv.  1  mo.  18  da.  at  %%  =  $65.67. 
$965,747  +  $65.67  -  675  =  $356,417  3d  New  Principal". 
Int.  on  $356,417  for  2  mo.  15  da.  at  e'V  =  $4,455. 
$356,417  +  $4,455  =  $360,872  Amount  due  Sept.  9, 1893. 

WHAT   TO    DO! 

FlBST 

Arrange  the  dates  in  order,  as  given  above,  and 
subtract  each  date  from  the  nest  above. 
Nbxt — 

Find  the  different  new  principals,  as  given  in  the 
rule. 

The  last  amount  is  the  sum  due. 

In  the  preceding  problems,  the  payment  in  no  case 
was  less  than  the  interest.  In  the  problem  given 
next,  we  have  one  case  where  the  interest  is  more  than 
the  payment,  the  interest  being  $23.10  and  the  pay- 
ment only  $15.  Here  it  is  hard  to  tell  whether  the 
interest  exceeds  the  payment  without  first  finding  what 
the  interest  is  for  the  given  time. 


828 


problem: 


THE    ARITHMETIC    HELP. 


$600.00 


Baltimore,  Vii^.^July  j^  1900. 


^or  Z)alue  Hecetoeb,  /  promise  to  pay 
Henry  George^  or  order,  three  years  from  date, 
Six  Hundred  Dollars^  with  interest  at  5  per  cent. 
Payable  at  New  Orleans. 

Herman  Borgstadt. 


On  this  note,  payments  as  follows  were  made :  Nov. 
23,  1900,  $100 ;  Oct.  18,  1901,  $15 ;  April  13,  1903,  $75. 
What  was  due  July  3, 1903  ? 

Work  and  Solution  : 


$600.00  Principal. 
11.67  Interest  to  November  28, 1900. 

Patmxnts. 
$100 

1900— 11— JS 
1900—7—8 

$611.67  Amount  due  November  23, 1900. 
100 

4   M 

$511.67 

$i>ll.Uy  TJuw^^cmcipal.           ^ — '^ 
28.10  Intere8t^:fe««C^i;i^^ 

InwiSS^x- 
(^^erfsPaymeii^ 

^^Ji^ 

$511.67  New  Principal. 
38.02  Interest  on  $611.67  to  April  13,  '03. 

$75 
plus 
$15 

$90 

1908— 4— IS 
1901—10-18 

$549.69  Amount. 
90.00 

1      6    25 

$459.67 

$459.67  New  Principal. 

5.11  Interest  to  maturity. 

$464.78  Amount  due  at  maturity. 

Paid  up. 

1908-7-8 
1903—4-13 

2   20 

Explain  clearly  to  the  pupil  that  because  the  8eoo\ 
payment  in  the  foregoing  problem  is  less  than  the  if^ 
terest,  it  is  set  aside  and  the  interest  is  found  from  th"-^^ 
time  of  the   second  payment  to  the  time  of  the  thU 
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payment.  This  interest,  with  the  previous  interest,  is 
added  to  the  principal.  Tfie  sum  of  the  two  payments, 
being  greater  than  the  interest,  is  taken  out  of  ths 
amount. 

This  is  the  only  new  feature  of  thsse  problems.  Give 
the  pupil  ae  many  of  them>  as  he  needs  to  make  him 
familiar  with  the  prineipf^e. 

Above  all,  be  sure  he  understands  what  the  work 
means.  Bring  into  the  class  room  real  notes  having 
partial  payments  indorsed  upon  them  and  lei  him 
work  them  out. 

»  ANNUAL    INTEREST. 

ALKi 

Annual  interest  is  interest  on  interest  as  well  as  on 
the  principal. 

If  a  person  fails  to  pay  his  interest  at  the  end  of 
the  first  year,  the  interest  then  due  will  bear  simple 
interest  to^  the  day  of  settlement.  At  the  end  of  each 
year  in  succession,  wh^n  the  interest  is  due,  it  bears 
simple  irt-terest  to  the  day  of  settlement. 

Show  the  pupil  the  difference  between  annual  interest 
and  compound  interest.  Make  it  clear  to  him  that 
annual  interest  never  becomes  a  part   of  the  principal. 

PROBLEM ; 

Find  the  annual  interest  on  $700  for  4  yr.  4  mo.  at 
5%,  interest  payable  annually. 
Work  ahd  Soldtion  : 

$36  =  Simple  interest  due  each  year. 

I $35,  due  the  1st  yr.,  draws  interest  for  3  yr.  4  mo. 
$35,  due  the  2d  yr..  draws  interest  for  2  yr.  4  mo. 
$35,  due  the  3d  yr.,  draws  interest  for  1  yr.  4  mo. 
$35,  due  the  4th  yr.,  draws  interest  for  0  yr.  4  mo. 
Total  Int.  on  Int.  =  Int.  on  $35  for  7  yr.  4  mo. 
=  $I2.83J. 
Simple  Int.  on  $700  for  the  whole  time  =  $151.66|. 
Total  Int.  =  $12.S3J  +  151.66|  =  $164.50. 
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COMPOUND    INTEREST. 

Tb°>  nles  of  r-.^r.j  t^rk?  sace  that  interest  on 
n-:-^-?7  rlAwi  ir.  thsr  cazk  ::«  all«d  for  when  dae, 
yr^r  te  irzri'EiiiA'trlj  jh«id-r«i  :•>  ifae  principal  and  shall 
'in-ar  i::-,rr»5?:  ::is:  a^  if  i:  were  a  new  deposit    In 

Ti'?   t*:-*:*!   iii:er»r:?:    ob:aii:*sd    in   this   manner  is 

j^i  Compoond  Interest. 

C.:=:ro:ii:d  :!i:»rr^':  •:ar  seldom  be  collected  at  law, 

:iil1c»s  ::  i?  s:»  wri'rtezi  in  ihe  note. 


PRCBLEM : 

I  irrt:t?::ei  $4*»  in.  a  New  York  city  bank  April  1, 
l^&S.  ar.£  left  i:  there  -3  years  before  drawing  ont  any 
of  ::.  The  r<i:ik  allowel  4*^.  interest  paid  April  1  of 
each  year.  b::t  only  on  such  sums  as  had  been  in  the 
ra::l\  a  whole  year.  I:  aLso  allowed  the  interest  to 
be  oozip.unied  annually.  How  mnch  could  I  draw 
At^r.  1,  l-»:  ■     What  wa^?  the  total  compoand  interest? 


§I^/y»  In:,  for  Ist  vear. 


?41  »>.'■•  Amount  to  mv  credit  Apr.  1.  1S99. 
.'»4 


?1^..64  Int.  for  the  -Jd  vear. 
4 1 K 


«4y2.64  Amount  to  mv  credit  Apr.  1,  1900. 
.04 


8)7.:{0iif;  Int..  for  the  3d  vear. 
4. '52.04 


S449.95  Amt.  to  mv  credit  Apr.  1, 1901.  or  what  I  drew. 

4W 

$49.95  Compound  Int. 
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Let  the  pupil  find  the  common  interest 
I  yr.  and   note   how   that  sum  differs  fn 
ound  interest. 
Problem:  J 

Suppose  the  bank  spoken  of  in  the  pi 
bm  allowed  i%   a   year,   interest  compo 
nnually  instead  of   annually,  IE  not  call      i 
Bine.    What  would  the  total  compound  in      e: 
ffoRK : 

2X  each  half-year  is  the  same  as  4^  a  year. 
1400 
.02 

$8.1X1  Int.  for  1st  half.yeiir. 
400 

$408  Amuiuit  to  mv  credit  Got.  1, 
.02 

$8.1.6  Int.  for  2d  half-year. 

40S. 

?4H).lfl  Amount  to  my  credit  Apr.  1,  18M. 

$8.S2S2  Int.  for  3d  half-year. 
416.18 


$424.4832  Amount  to  my  oredit  Oct.  1, 


$3.489664  Int.  for  4th  half-year. 
424.4882 


$432.97  Amount  to  my  credit  Apr.  1,  1900. 


$8.6594  Int.  for  Sth  half-year. 
432.97 


$441.6294  Amount  to  mv  oredit  Oct.  1,  1900. 
.02 


$8.832588  Int.  for  6th  half-yeai 
441.6294 


$450.46  Amount  to  my  oredit  Apr.  1, 1901. 
400 


$50.40  Compound  Interest. 


SSC  THE    ARITHMETIC    HELP. 

Kxri-AXATios: 

We  found  in  the  previous  problem  that  if  com- 
}XMinii(si  arinuallr,  the  interest  for  the  given  time  is 
$4S.^'\  If  ooniponnded  semi-annually,  we  find  the  in- 
Tortus!  for  The  ^me  time  is  $50.46.  You  can  see  that 
after  a  few  years  this  would  begin  to  count  fiist 
Heiuv.  ii  iwakes  a  deal  of  difference  how  often  inte^ 
es:  is  ooniivunded.  Compare  the  examples  carefully 
and  see  where  ihev  differ. 

In  the  two  problems  given,  the  work  is  arranged 
in  snoh  a  way  that  it  combines  a  solution.  It  may 
also  Iv  arniniKsi  similar  to  the  partial  payment  prob- 
lems. That  is  a  matter  of  choice.  So  long  as  the 
form  is  neat  and  ivmvt  in  expression,  it  matters  lit- 
tle whioh  one  is  followed. 

Rankers  and  business  men  would  find  it  very  tedi- 
ous if  they  had  to  stop  and  figure  out  compound 
intert^st. 

Tins  ha;?  all  been  worked  out  for  them  and  printed 
in  bv^oks. 

ln:on^s:  is  eoni pounded  annually,  semi-annually,  or 
iiuar!er:y.  aoooniinir  ro  airreemeut.  The  interest  is 
understov\l  to  l>e  compounded  annually,  unless  other- 
wise staled. 

For  the  l^ipil: 

1.  What  do  YOU  mean  bv  simple  interest? 

-.  How  docs  comix^und  interest  differ  from  annual 
interest  i 

3.  In  computing  by  the  common  interest  method, 
how  do  YOU  reckon  ihe  time  ? 

4.  Define  interest,  rate,  principal,  amount. 

On  the  opposite  page  is  given  a  table  showing  the 
amounts  of  SI,  at  3*r,  4*1.  5*1,  6^c.  17c.  and  S^  for 
from  1  to  25  yr.,  interest  compounded  annually. 
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COMPOUND   INTEREST  TABLE. 

Y«*r 

t% 

** 

eit 

i% 

7% 

as 

2 
3 

4 
b 

103 
I  060 
I.09272T 
1.1265(» 
I  159274 

1  04 
1  0818 
I  124864 
1   I89S69 
1.216653 

1  05 
1  1035 

1  157625 
1  215506 
1  276282 

1.06 
1  1236 
1,191018 
1.262477 
1  338226 

1.07 
1  1449 
1.236043 
1  310796 
1  402551 

1  08 
1.1664 
1  259712 
1,360488 
1.469328 

6 
7 
8 
9 
10 

1.194062 
1  229874 
I  268770 
1  804773 
I.34391S 

1  266319 
1  315932 
1,368569 
1  423312 
1  480244 

1  340096 
1.407100 
1  477455 

1  651328 
1,628895 

1  418519 
1,503630 
I  693848 
1.889479 
1.790846 

1  500780 
1.606781 
I  718186 
1  838459 
1  987151 

1,586874 
1,713824 
1  850930 
1  999004 
2.168924 

11 
12 
IS 
14 
15 

1  384294 
1.426761 

1  468534 
1.512590 

1.557967 

]  680464 
1  601032 
1.665074 
1-731678 
1.800944 

1  710389 
1.795856 
1.885649 
1  979S32 
2,078828 

1.898299 
2.012196 
2  132928 
3.260904 
2,396558 

2,104861 
2  262191 
2  409846 

2  678634 
2,759031 

2  381638 
2  5IS170 
2,719623 
2  937193 
8  172169 

16 
17 
18 
19 
20 

1.604706 
1  662M8 
1  702433 
1.753506 
1.806111 

1-872981 

1  947900 

2  025817 
a  106R49 
2  191123 

2,182875 
2  292018 
2  406619 
2  526960 
2,053298 

2  540362 

2.692773 

2  854339 

3  026600 
3.207135 

2  962183 
3.158816 
8  379932 
3,616627 
8  869684 

3  425942 
3  700018 

3  9960J9 

4  315701 
4  660957 

21 
22 

2S 
24 
26 

1.860206 
1.918103 

1  9736S7 

2  032794 
2.093778 

2,278768 
2  369919 
2  464716 
2.563304 
2665S36 

2.785963 
2.925261 
3  071624 
3  235100 
3  386355 

3  899564 
3  603537 
3  819750 
4.048935 

4.291871 

4,140682 
4  430401 

4  740529 
6  072386 

5  427482 

5  0838S3 

6  436540 

5  871468 

6  341180 
6  848475 

T 

w  following    fa 

cts  wil 

show  1 
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h  compound  in 

erest  eu 

:cumulat 

es,  if  lef 

;  on  de- 
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■.A 

t  1%,  $1  in  100 

years  w 

ill  yield 

1 

2.75 

■ 

'  2%, 

" 

" 

7.25 

■ 

'  Z%,  "    "     " 

" 

"        " 

19.26 

■ 

'  i%,  "    "     " 

" 

" 

50.50 

■ 

•  b%,  "   "    " 

" 

.<        t< 

131.50 

■ 

'  %%, ' 

" 

340.00 

■ 

■   7311.   "     "      " 

" 

«        It 

868.00 

■ 

.  8?(,  "    ■■     " 

» 

2,203.00 

L 

.    Q^^     U      .        .. 

'        " 

5,543.00 

1 

tm 

IB 

m 

2,551.7 

13,809.00 
99,404.00 

«^ 
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BANK    DISCOUNT. 


TALK: 

B-rfr-:  ti<fr.j  up  2?77?v  Discount  if  is  important  that 
th  €  p  li  p  Vs  k n ."'  :<  ■   >  .  />;  r  :* /'■  f  r^^  .>/  h //  /i  1:$  artd  ha  n  kin  g. 

Bead  in*:  suhjtct  in  avy  up-to-date  encyclopedia, 
that  you  maif  b^'  informed  yourscJf.  Talk  it  over  with 
a  p ractic'j I  h a  «  k •; r,  if  pass ihh . 

Speak  of  tne  kinds  of  hnnks  and  the  advantage  of  a 
bank  of  deposit. 

Procure  a  five -dollar  bill  issued  by  a  local  bank  and 
talk  about  it,  telling  the  pupil  who  made  it,  where  it 
was  7nade,  etc.  Speak  of  the  reason  why  the  failure  of 
a  bank  does  not  make  its  notes  void. 

Have  the  pupil  write  out  a  check. 


PERCENTAGE. 


i  If  a  man  borrows  money  of  another  and  gives  his 
for  the  same,  he   pays   both   the  principal   and 
I  interest  when  due. 

But,  if  one  pays  a  debt  by  giving  a  note  and  the 
I  who  gets  the  note  wants  to  realize  money  on  it 
i  the  bank,  he  gets  the  full  sum  minus  the  interest 
!  given  time,  or  the  proceeds. 
Mr.  Brown  owes  Mr.  Gray  $240.    He  has  no  ready 
[Oney,  so  he  gives  his  note  to  Mr.  Gray  for  2  months 
i  10?fi.     Suppose  Mr.  Gray  wants  the  ready  money  on 
I  same  day.    He  takes  it  to  the  bank  and  discomtts 
\  that  is,  he  sells  the  note  and  gets  the  $240  minas 
I  interest,  or  $236. 
The  date  he  presents  it   for  discount  is  the  date 
of  discount.    On  the  date  of  discount,  Mr.  Gray  gets 
$236  from  the  bank. 

But,  suppose  Mr.  Gray  waited  30  days  before  he 
needed  the  money.  Then  the  bank  would  have  dis- 
counted only  for  1  month  instead  of  2,  and  Mr.  Gray 
would  have  received  $238. 

The  Term  of  Discount  is  the  time  between  the 
date  of  discount  and  the  date  of  maturity.  It  in- 
cludes the  date  of  maturity. 

The  Date  of  Maturity  is   the  date  on  which   the 
note  is  legally  due.    It  is  then,  the  last  day  of  grace. 
The  Date  of  Discount  is  the  date  on  which  the 
note  is  sold. 

The  Proceeds  are  the  value  of  the  note  minus 
the  bank  discount. 

Bank  Discount  is  simple  interest  reckoned  on  the 
face  of  a  note  from  the  date  of  discount  to  the  date 
of  maturity. 

:  these  facts  in  mind : 

1.  The  face  of  the  note  is  the  amount  to  be  dis- 
lOnnted. 
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2.  The  face  of  the  note  is  the  amount  due  at  ma- 
turity. If  the  note  beai-s  interest,  it  is  the  amount  of 
principal  and  interest  to  the  date  of  maturity.  If  the 
note  does  not  bear  interest,  the  principal  is  the  face 
of  the  note. 

3.  The  bank  discount  la  simple  interest  on  the  face 
of  the  note. 

4.  The  face  of  the  note  minus  the  bank  discount 
gives  the  proceeds. 

THE    DATE    OF    MATURITY. 
To  find  the  date  of  maturity : 

a.  If  a  certain  date  in  a  montb  is  given,  then  connt  by 
month^  %aring  1  month  as  the  time  to  the  tame  date  in  the 
next  month. 

b.  If  the  time  is  expressed  in  days,  *coant  the  ezaot  iiiiiii> 
ber  of  days   to    maturity. 

0.  In  some  states  the  day  of  discounting:  u  added  into 
term  of  discount  as  well  as  the  date  of  maturity. 
*Use  tbo  table  on  Exact  Time. 
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PROBLEMS. 
-Note  not  bearing'  interest. 


Ist  Case 

PROBLEM 

Find  the  bank  discount,  time  to  run,  and  proceeds 
of  the  following  :  — 

A   note  of   $200,  dated   Jan.  1.  1900,  time   4 
discounted  March  6,  1900,  at  10%. 
WoBK : 

I.  The  date  of  maturity  is  4  mo.  3  da.  from  Jan. 
or  May  4. 

II.  The    time  to  run    or    term   of  discount   is 
Mar.  5  to  May  4,  or  26  +  30  +  4  ^  60  da.  =  i  yr. 

III.  The  discount  is  J  of  $20  =  $3.33i.    ($20 
discount  for  1  yr.) 


I 
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The  proceeds  are  $200  -  $3.33§  =  $196.66|. 

Note. — In   problenia  where    interest  piaya  no    part,  there  a 
fonr  steps  in  the    solution,  as  ahown    above.      The  steps   ftre  : 

I.  The  Date  of  Maturity. 

II.  The  Time  to  run. 

III.  The  Discount  for  the  given  time. 

IV.  The  ProoeeclB. 


2d  Case — Note  bearing  Interest. 

PROBLEM : 

Find  the  bank  discount,  time  to  run,  and  proceeds 
of  the  following ;  — 

A  note  for  $300,  dated  June  1,  1891,  bearing  6!^' 
interest,  discounted  Sept.  1,  1891,  at  10%.  The  note 
was  due  10  mo.  from  date, 

"Woek: 

I.  The  date  of  maturity  is  10  mo.  3  da.  from  June  1, 
1891,  or  Apr.  4, 1892. 

n.  The  interest  on  $300  for  10  mo.  3  da.  at  Q%  = 
$15.15. 

III.  The  face  of  the  note  =  $300  +  $15.15  =  $315.15. 

IV.  The  fime  to  run  or  term  of  discount  is  from  Sept. 
1,  1891,  to  Apr.  4, 1892,  or  216  da.  =  |H  jr.  =  I  yr. 

V.  The  discount  =  |  of  $31,515  -  $18.92.  ($31,515  is 
the  discount  for  1  yr.) 

VI.  The  proceeds  ^  $315.15  -  $18.92  =  $296.23. 

Note. —  In   problems  where   interest   plays  a   part,  there   Bre 
six  steps,  instead  of  four,  in  the  solution. 
The  steps  are  : — 

I.  The  Date  of  Maturity. 

II.  The  Interest. 

III.  The  Fiioe  of  Note. 

IV.  The  Time  to  run. 

V.  The  Discount. 

VI.  The  Proceeds. 
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I 

PRESENT   WORTH   AND   TRUE 

DISCOUNT. 


Yb?  Present  Worth  of  any  debt  is  a  sum,  which, 
'J  Ti:  *:   interest,  will  amouni  to  that  debt  in  the 

7br  True  Diseonnt  is  the  difference  between  the 
afCC  *-  :iia:iLr::T  ai.i  its  present  worth. 

rmber: 

L  T«  mHow  S  iMj%  at  grwot.  if  Ike  debt  diieoiaited  ii  a  note. 

1  To  add  the  interas    due   wx  Batvzity  to  the  piiiifiipili 
diaoouzLtiiig,  if  tlie  note  been  iaurat 


PROBLEMS. 

Oa$e  I.  —  ^i'ote  not  bearingr  interest. 

problem: 

What  is  the  present  wonh  and  true  discount  on  a 
xv»>:e  o:   $i>».  if  paid  6  inc.  l»ofore  due.  the  discount 

Aiiioiiut  of  $1  for  6  mo.  at  6  =$1.03.  If  S1.03 
=  amount  of  ?1.  $i>Xi  is  the  amount  of  as  many 
dollars  as  f  .  or  $15*4.17—. 

$194.17  is  the  present  worth.  $2(K)  -  $194.17  = 
$o.So  true  discount. 

The  following  rule  can  be  deduced  from  the  fore- 
going solution:  — 

BtrLE:: 

1.  To  find  the  present  worth,  divide  the  debt  by  the  amount 
if  $1  for  the  given  time. 

S.  To  find  the  true  diaconnt,  snbtract  the  preient  worth  from 
0^ 


Case  H.  —  Note  bearing  interest. 

problem;  J%.=^j| 

What  is    the  present  worth   of  a   note   of   $800, 
bearing  6?fi  interest,  due  in  2  yr.  4  mo.,  if  money  is 
worth  IW  ? 
Boilmox: 

Int.  on  $800  for  2  yr.  4  mo.  at  6%  =  $42. 

$300  +  $42  =  $342.    Amount  due  at  maturity. 

Amount  of  $1  for  2  yr.  4  mo.  at  lOK  =  $1.23J. 

If  $1.23<^  =  amount  of  $1,  then  $S42  is  the  amotmt 


of  $.;;^  ,  or  $277.29. 
1277.29  =  present  worth. 


EXCHANGE. 


I 


VALKi 

A  man  in  Chicago  owes  a  man  in  JTeio  Torh  oOy  a 
sum  of  money.  Sa  can  send  it  to  him  in  one  of  foitT 
ways :  — 

J.  By  Check 

S.  By  Po8t-oifice  Order 

S.  By  Express  Order 

4-  By  Bill  of  Exchange. 

The  pupU  understands  something  of  the  first  three 
ways,  bi4/t  does  he  know  about  the  bill  of  exchange  f 

SENDING    BILLS   OF    EXCHANQE. 

If,  for  every  little  business  transaction,  money  had 
to  foe  sent  from  one  business  center  to  another,  much 
ne^Uaa  inconvenience  and  expense  would  be  incurred. 

Suppose  Mr.  Green  of  Chicago  owes  Mr.  Brown  of 
Uilwaukee  $200  for  groceries  and  Mr.  Allen  of  Mil* 
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waukee  owes  Mr.  Robinson  of  Chicago  ?200  for  rent. 
Wouldn't  it  save  expense  and  trouble  if  Mr.  Grefn 
sliould  go  to  Mr.  Robinson  and  Mr.  Allen  to  Mr.  Brown ; 
Thereby  two  debts  are  cancelled  by  two  city  transactions 
and  DO  money  need  be  sent  from  one  city  to  another. 

This  is  all  there  is  to  Exchange,  only  in  business 
life,  banks  instead  of  individuals,  take  it  upon  them- 
selves to  transact  the  business. 

Exchange  is  no  more  than  a  method  of  making 
payments  between  distant  places  without  transmitting 
the  money  each  time. 

Only  a  small  percentage  of  the  money  really  p; 
fi-om  one  city  to  another. 

Exchange  in  the  United  States  is  carried  on  mostly 
by  banks  located  in  the  large  cities  which  charge  a 
small  fee  for  transacting  the  business. 

A  Bill  of  Exchange  or  Draft  is  a  written  order 
for  the  payment  of  a  certain  sum  of  money  by  one 
person  on  another. 

A  Bank  Draft  is  one  made  out  by  one  bank  on 
another  but  may  be  cashed  at  nearly  any  banking 
house. 

The  Drawer  of  the  draft  is  the  signer. 

The  Drawee  is  the  one  to  whom  it  is  adi 

The  Payee  is  the  one  to  whcm  it  is  payable. 

The  Holder  is  the  one  who  has  possession  of 
draft. 

It  the  drawee  accepts  the  draft,  he  writes  across 
the  face  of  it  "Accepted"  with  the  date  and  his  sig- 
nature.    This  is  called  an  Acceptance. 

Once  accepted,  the  draft  becomes  a  note  with 
same  laws  regulating  it.    If  the  draft  is  not  accepi 
it  is  not  binding  and  we  say  that  it  has  been 
honored." 

A  bill  of  exchange  is  entitled  to  days  of  grace,! 
it  is  payable  in  a  state  where  grace  is  allowed,  u: 
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a  particalar  day  is  named  iu  the  draft.    In  most  states, 
uo  grace  is  allowed  on  sight  drafts. 


A    BANK    DRAFT. 

No.  2921 

1 

FIRST  HATONAL  BARK  OF  SYRACUSE        | 

SYRACUSE 

H.Y.,gU~.S,  190J. 

Pay  to 

<a_ 

To  the  Bank 

M.D 

the  order  of  -^  J^  «-™.,  „  //eoj!- 

of  Wisconsin  ) 
„.,  w„.          ] 

^.  ■S..AiiSi^, 

\ 


There  are  two  kinds  of  bank  drafts,  Sight  Drafts 
and  Time  Drafts. 

A  sight  draft  must  be  paid  on  presentation. 


A    SIGHT    DRAFT. 


$1200.00 

FIRST  NATIONAL  BANK  OF  MILWAUKEE 

MILWAUKEE,  WIS.,  ^ft«.,  -/O.  ^'fiS. 

At  sight,  pay  to  the  order  of  —  ^™-<  .^fe^C^, 
To  the  Merchants'  Nat'l  Bank  )  ^«.  ^."<. 

New   York   Citv.  |  c^shisb. 


Explanation: 

James  Neal  of  Milwaukee  owes  James  McCarthy 
qf  New  York  $1200.  He  goes  into  the  First  Nat'l 
Bank  of  Milwaukee  and  buys  the  above  draft.  On 
the  back  he  writes  "  Pay  to  the  order  of  Jas.  McCarthy" 
and  then  mails  it  to  Jas.  McCarthy.  Mr.  McCarthy 
calls  at  bis  bank  and  receives  the  money. 


!■ 
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A     TIME     DRAFT.                                                    * 

FIRST  NATIONAL  BANK  OF  MILWAUKEE] 
Sr2oo.oo                       Milwaukee,  Wis.,  ^^  *:  1^2. 
At  0'^  days  sight,  pay  to  the  order  o( 

To  the  Merchants'  Nat'l  Bank  1          :&*  :^-«,           : 

NEW    YORK.                I                     '^^'"                    1 

ExPLiNlTlON  ; 

Here  Mr.  Neal  of  Milwaukee  sends  the  above  to 
Jas.  McCarthy.  Mr.  McCarthy  indorses  it  and  pre- 
aentB  it  at  the  bank.  If  the  cashier  writes  on  it 
'accepted,"  his  bank  becomes  liable  for  its  payment 
16  days  after  presentation. 

Drafts  of  another  character  are  used  extensively 
in  the  collection  of  debts. 

Suppose  Smith  &  Gray,  retail  clothiers  at  Oakland, 
Oal.,  owe  French  &  Sons,  wholesalers  at  San  Fran- 
cisco, six  hundred  dollars  for  clothing. 

If  Smith  &  Gray  fail  to  pay  the  amount  when  due, 
^he  following  draft  is  a  sample  of  those  used  in  the 
collection  of  such  debts :  — 

A    COMMERCIAL    DRAFT. 

No.  rsgS/         San  Francisco,  Cal.,  .^^  ^^,  190^. 

At  sight,  pay  to  the  order  of 

The  First  National  Bank,  San  Francisco,  ^00.00 
J^  Jj;i««4-^ '  ^   Dollars. 

To  Smith  and  Gray  \ 

Oakland,  Cal.      )                  ..5i««^  /  J^iU-.                   ^M 

B 
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EXPLANATIOH  : 

The  above  draft  will  be  seut  by  the  San  Francisco 
bank  to  some  bank  in  Oakland  for  collection. 

Smith  &  Gray  will  be  seen  by  a  me-ssenger  from 
the  Oakland  bank  and  if  they  accept  the  drait,  they 
will  write  "accepted"  and  their  signature,  on  the 
face. 

The  draft  is  again  presented  when  due,  if  days  of 
grace  are  allowed,  and  collected. 

If  the  draft  is  not  accepted  by  Smith  &  Gray,  it 
goes  back  to  French  &  Sons,  who  must  take  other 
means  for  collection. 

DOMESTIC  EXCHANGE. 

Domestic  Exchange  is  exchange  between  differ- 
ent parts  of  the  same  country. 

A  draft  is  at  par,  when  it  sells  for  its  face  value. 
If  sold  for  less  than  its  face  value,  a  draft  is  at  a 
discount  ;  if  for  more  than  its  face,  it  is  at  a  pre- 
mmm.  The  rate  charged  depends  upon  the  demand 
for  drafts. 
TO    ILLUSTRATE : 

Suppose  $1,000,000  worth  of  drafts  were  made  out 
in  N.  Y.  city  during  the  last  few  days  on  Chicago, 
and  only  half  that  amount  of  drafts  were  made  out 
in  Chicago  on  N.  T.  city.  Drafts  in  Chicago  would 
be  at  a  discount,  while  in  N.  Y.  city  they  would  be 
at  a  premium. 

The  reason  a  premium  is  charged  in  N.  Y.  is  be- 
cause they  will  have  to  actually  send  money  to  Chi- 
go,  or  pay  interest  on  the  balance  they  hold. 
Bence,  they  charge  less  and  make  better  terms. 

FOREIGN    EXCHANGE. 
Foreign  Exchange  is  exchange  between  different 
lonntries,  differing  very  little  from  domestic  exchange 
and  subject  to  about  the  same  regulations. 
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We  go  abroad.  We  write  home  for  money.  Sup- 
pose it  were  sent  in  the  form  of  a  draft,  we  would 
designate  it  as  a  Bill  of  Exchange  to  distinguish 
from  a  domestic  draft. 

Two  copies  of  the  bill  of  exchange  are  made  out 
and  sent  by  different  mails  to  guard  against  loss  in 
carriage. 

FIR8T    COPY    OF    SET    OF    EXCHANGE. 


£  15  New  York,  Jan.  2^  190  j.       No.  52 ^gi 

At  sight  of  this  first  of  exchange  (second  of 
the  same  tenor  and  date  unpaid)  pay  to  the  order  of 

M.  Daughertyy  — Fifteen  pounds  sterling 

value  received,  and  charge  to  the  account  of 

To  Grenham  Bros.  ) 

London,  Eng.      ^  R*  E.  Cunnou. 


SECOND    COPY    OF   SET    OF    EXCHANGE. 


£  15  New  York,  Jan.  2^  190J.       No.  52j8gi 

At  sight  of  this  second  of  exchange  (first  of 
the  same  tenor  and  date  unpaid)  pay  to  the  order  of 

M.  Daughertyy  -^^^^ ^  Fifteen  pounds  sterling 

value  received,  and  charge  to  the  account  of 

To  Grenham  Bros.  ) 

London,  Eng.      ^  R.  E,  Cannon, 


When  one  is  paid  it  makes  the  duplicate  void. 

Foreign  bills  of  exchange  are  made  payable  in  3 
or  60  days  after  sight. 


PERCENTAGE. 


346 


If  made  for  60  days  after  sight,  a  lower  rate  is 
quoted  on  account  of  the  discount. 

Tourists  of  to-day  patronize  express  companies  for 
Foreign  Money  Orders.  These  are  made  out  sim- 
ilar to  regular  express  money  orders  and  may  be 
cashed  in  any  of  the  larger  cities  of  all  foreign  coun- 
tries. They  take  the  place,  to  a  large  extent,  of  Let- 
ters of  Credit,  which  are  letters  from  banking  houses 
in  one  country  to  those  in  another,  allowing  sums  to 
be  drawn  not  to  exceed  a  total  named  in  the  letter. 


PROBLEMS. 
PROBLEM: 

What  will  be  the  cost   of  a   Milwaukee   draft   of 
$500  at  J%  premium) 
■Work: 

$1.00 

.006 


$1,005  Cost  of  $1 
500 


$5U2.50fi^Cost  of  draft. 


EXFLAN 

Since  the  exchange  is 
at  a  premium  in  Mil- 
waukee, each  dollar  of 
the  draft  will  cost  $1,005. 
The  dmft  will  cost  500  x 
$1,005,  or  $502.50. 


F  PROBLEM: 

What  will   be  the   cost   of   the  same   Milwaukee 
draft  at  i%  discount  ? 


."Wobk: 


tl.OO 
■005 

$  .995  Cost  of  $1 
500 


Explanation: 

The  exchange  is  at  a 
discount  and  each  dollar 
of  the  draft  will  cost  only 
$.995. 

A  $500  draft  will  cost 
500  X  $.995,  or  $497.50. 
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problem: 

I  live  in  New  York.  I  buy  a  draft  on  Chicago  for 
$500,  payable  30  days  after  sight,  at  i%  premium. 
What  must  be  paid  in  Chicago  for  the  draft? 

WoEK  : 

$1.00 
.005 


$1,005  Cost  of  $1  on  sight. 

.00458  Discount  on  $1  for  33  da. 


$1.00042  Cost  of  $1 
500 


$500.21  Cost  of  $500  draft. 

Explanation  : 

Each  dollar  of  the  draft  would  cost  me  $1«005  on 
sight. 

As  the  draft  is  not  payable  until  33  da.  after  sight, 
it  will  be  discounted  at  the  Illinois  rate  of  5%  for 
that  time.  Each  dollar  will  cost  $1,005  -  $.00458,  or 
$1.00042. 

The  cost  of  the  draft  wiU  be  500  x  $1.00042,  or  $500.21. 


problem: 

How  large  a  sight  draft  can  be  bought  in  Chicago 
for  $502.50,  exchange  being  at  i%  premium? 

^^^^  •  Explanation  : 

$100  Every    dollar   of    the 

.005  draft  will  cost  $1,005  and 

$1,005  Cost  of  $1.  as  many  dollars  can  be 

,502.50  .  1.005  =  $500.        J-f*,  !£»  „« 

in  502.50,  or  500.    A  $500 
draft  can  be  bought. 
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PROBLEM : 

How  large  a  time  draft  payable  30  days  after  sight, 
can    be    bought    for    $500.22,    exchange    being    ab   i 
premium? 
Work: 

r«i.oo 
■005 
$1,005        Cost  of  $1  at  sight. 
■004.^    Discount  on  $1  for  33  da. 
$1.00042    Cost  of  $1. 
$500.22  +  1.00042  -  $500,  Cost  of  draft. 

ExrLAKATlON  : 

$1.05  would  be  the  cost  of  every  $1  of  the  draft 
at  sight.  Bui,  the  draft  is  discounted  for  33  days  at 
the  Illinois  rate  of  hS.  Thus  1.005  -  .00458,  or  $1.00042 
is  the  cost  of  each  dollar  of  the  draft. 

$500.22  +  1.00042  =  $500.  cost  of  the  whole  draft. 

EXPRESS    ORDERS. 

Express  Orders  are  sold  at  the   following   rates 
I  any  part  of  the  U.  S.  or  Canada:^ 

For  order  not  over  $    2.50 3/. 

5.00 5/. 

10.00 8^. 

20.00 10/. 

30.00 12< 

40.00 15/. 

60.(X) 18/. 

75.00 23/. 

100.00 28/. 

Single  express  orders  are  not  made  out  for  more 
than  $50,  but  for  larger  amounts  of  money  separate 
orders  may  be  issued, 

POST-OFFICE   ORDERS. 

PoBt-offlce  Money  Orders  are  sold  at  the  follow- 
:  rates  to  any  part  of  the  U.  S.,  Porto  Itico,  or  the 
Philippines. 


I 
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Have  the  papil  note  when  it  is  cheaper   to 
post-office  orders.     Compare   rates  with   those  of 
press  companies. 

For  orders  not  over  $  50 Same  as  ex- 
press rates, 

60 20/. 

75 25X. 

100 30/. 

Nont:-^  Single    post-offioe   ordere  exoeediug  9100  are  not  i» 
sued. 

POSTAL    RATES. 
Domestic  — 

Postal  Cards  1/  each. 

1st  Class  (letters)  2/  an  oz. 

2d    Class   (newspapers    and   other  periodicals)    If 
for  4  oz. 

3d  Class  (printed  matter)  1/  for  2  oz. 

4th  Class  (merchandise  and  photos)  1/  per  oz. 
Foreign, — 

These  rates  are  to  those  countries  subject  to  the 
Postal  Union. 

Postal  Cards  2/  each. 

1st  Class  (letters)  5/  per  4  oz. 

2d    Class    (newspapers    and    other    periodicals)  1/ 
per  2  oz. 


DIRECT   TAXES. 


TALKi 

Every  property  holder  usually  pays  taxes.  In  many 
places  the  adult  Tnale  oitixen  pays  a  poll  tax.  Tttese 
things  combine  to  m^ake  at  least  some  elementary 
knowledge  of  taxes,  the  way  they  are  proportioned, 
levied,  and  collected,  of  practical  value  to  those  who  in 
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a  feu>  years  will  experience  the  duty  of  paying  taxes 
themselves. 

Poll  taxes  are  falling  into  disrepute,  as  they  are  not 
considered  the  most  equitable. 

When  we  need  money  to  cover  the  expenses  of 
the  town,  city,  county,  or  state  government,  a  tax  is 
levied  on  the  property.  The  town,  in  many  cases, 
also  levies  a  tax  on  all  the  men  in  it  who  are  21 
yeai-s  old  or  over. 

The  tax  levied  on  property  is  called  a  property 
tax. 

The  tax  levied  on  persons  is  called  a  poll  tax. 
This  is  sometimes  called  a  capitation  (by  the  head) 
tax. 

Sometimes  a  man's  income  is  taxed.  This  is  an 
income  tax. 

After  the  amount  of  money  to  be  raised  by  tax  is 
decided  upon,  a  man,  called  the  assessor,  examines 
each  piece  of  taxable  personal  property  and  real 
estate,  and  places  a  value  upon  it.  This  ia  taken  as 
a  basis  for  proportioning  the  tax  among  the  property 
owners. 

A  tax  colleetor  is  one  who  collects  the  taxes. 
He  is  sometimes  paid  a  salary.  Sometimes  he  geta 
only  a  percentage  of  the  money  be  collects. 

The    treasurer    receives    and   takes    care    of    the 
money  collected   by   the  tax  collector.    He  is  paid  a 
salary. 
Some  Uses  for  Taxes : 

1.  To  pay  for  state  government. 

2.  To  pay  for  county  government. 

3.  To  pay  for  town  or  city  government. 
Among  these  expenses  are, 

1.  Building  and  repairing  roads,  bridges,  etc. 

2.  Building  and  repairing  public  buildings ;  as 
schools,  city  halls,  libraries,  etc. 
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3.  Paying  the  salaries  or  wages  of  public  offioan, 
teachers,  etc. 

U8E    OF   THE    MILL. 

The  denomination  of  our  money  system  called  tlie 
mill  has  practically  its  only  use  in  the  levy  of  taxes. 
When  a  tax  is  apportioned,  it  is  usually  foand,  that 
if  a  few  mills  are  paid  on  each  dollar's  worth  of 
property  in  the  district,  the  aggregate  amount  is  equal 
to  the  whole  sum  of  tax  needed.  Consequently,  yoa 
often  hear  of  tax  levies  of  so  many  mills  on  the 
dollar,  as,  2  mills  on  the  dollar,  5  mills  on  the  dollar, 
etc. 

Assessors  make  use  of  a  table  like  the  one  given 
here.  This  table  is  based  on  a  tax  levy  of  9  mills 
on  the  dollar. 


el 

Tax 

Tax 

sg 

Tax 

Tax 

flu 

i> 

flu 

$1 

$0,009 

$10 

$0.09 

$100 

$0.90 

$1,000 

$9.00 

2 

0.018 

20 

0.18 

200 

1.80 

2,000 

18.00 

3 

0.027 

30 

0.27 

300 

2.70 

3,000 

27.00 

4 

0.036 

40 

0.36 

400 

3.60 

4,000 

36  00 

6 

00i5 

50 

0.45 

500 

4.50 

5,000 

45.00 

6 

0.064 

60 

0.54 

600 

5.40 

6,000 

54.00 

7 

0.063 

70 

0.63 

700 

6.30 

7,000 

68.00 

8 

0.072 

80 

0.72 

800 

7.20 

8,000 

72.00 

9 

0.081 

90 

0.81 

900 

8.10 

9,000 

81.00 

Explanation    of    the    Table. 

The  second  column  shows  the  tax  at  nine  mills  on  the  dol- 
lar, for  values  of  $1  to  $10.  The  fourth  oolunm  shows  the  tax  for 
values  of  $10  and  multiples  of  ten,  to  $100.     The  sixth  column 
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^^BWB  the  tax  for  values  of  |100  and  multiples  of  one  hundred 
^■91,000.  The  last  colamn  shows  the  tax  for  values  of  $1,000 
H^IO'^^OO. 

Kroblem  on  the  table: 

^m  Wayne's  property  is  assessed  at  $18436.     What  is 

^K  tax  at  9  mills  on  the  dollar  1 

^Hlution 

^V  Inspection   shows   him   to   have   twice   $9000,  and 

^■136.    Then,  from  the  table :  — 

n     Tax  on  $18000  is  2  x  $81  = $162. 

"     "        $400  is 3.60 

"      "  $30  is 27 

"     "  $6  is .05 

Total  tax $165.92. 

Note.—  Hbts  the  pupil  make  tables  where  the  tate  is  2,  3, 
4,  5,  7,  etc.,  mills  on  the  dollar.  Then  let  him  woik  problems, 
naing  the  tables  made. 

Finding  the  Bate  of  Tax. 

Sometimes  the  rate  is  fixed  by  law  or  by  vote  of 
the  citizens.  More  often  the  lump  sum  to  be  raised 
is  named,  and  the  assessor  determines  the  rate. 

When  the  assessor  is  to  determine  the  rate,  he 
proceeds  in  this  way :  First,  he  assesses  each  piece  of 
property,  usually  not  at  its  full  market  value.  Then 
he  determines  the  total  value  of  all  the  property  in 
his  district.  Next,  he  divides  the  total  tax  to  be 
raised  by  the  total  value  of  the  property  in  his  dis- 
trict.   The  result  is  the  rate  of  tax  on  the  dollar. 

problem: 

The  town  of  Grant  is  to  raise  $4725  in  tax.  The 
property  in  the  town  has  an  assessed  valuation  of 
$395140.    What  is  the  rate ! 
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SoLonoir : 

If  on  $395140  a  tax  of  $4725  is  to  be  raised,  on  $1 
as  much  tax  must  be  raised  as  $395140  is  contained 
times  in  $4725,  which  is  .0119+,  or  about  $.0119.  This 
would  be  called  $0,012,  or  12  mills  on  the  dollar. 

Work: 

.0119+ 
895140 )  4725.0000 
395140 

773600 
895140 

8784600 
3556260 

228340 

To  the  pupil: 

If  the  rate  is  made  12  mills  here,  and  the  tax  is 
all  collected,  it  will  bring  a  little  more  than  $4725. 
Why? 

PROBLEM : 

In  Akron,  the  valuation  was  $34,146,250.  The  tax 
to  be  raised  was: — city,  $560,340;  county,  $40240; 
state,  $36120.  There  were  7809  polls  taxed  at  $2. 
What  should  the  rate  be  to  allow  a  little  overlay  for 
incidental  expense  ? 

Work  and  Explanation  : 

Tax  to  be  raised: 

city $560340 

county 40240 

state 36120 

Total. . . .     $636700 
Less  7809  polls  @  $2 15618 

Amount  to  be  raised  on  city  property . .    $621082 
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.01810  + 
34146250)621082.00000 
341462  50 


279619  500 
273170000 

6449  5000 
3414  6250 


This  gives  us  a  rate  of 
a  little  more  than  18.1 
mills.  To  meet  the  over- 
lay, we  may  call  it  18.2 
mills. 


34  8750 


T  To  find  the  overlay 

For  incidentals  that  will  be  raised  by  making  the 
a,te  18.2  mills,  if  all  the  tax  is  collected:  — 
First,  find  the  total  that  will  he  raked 

34,146,250  X  $0.0182  =  J621461.76 

Then  subtract  total  tax  called  for 621082. 

This  leaves  for  overlay 1379.75 


INDIRECT   TAXES. 
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In  the  last  section  we  dealt  with  direct  taxes. 
This  section  deals  with  taxes  placed  upon  goods  and 
collected  before  they  are  sold  to  the  consumer. 

They  are  of  two  kinds,  customs  or  duties,  and 
excises  or  interual  revenue. 

Excises  or  internal  revenue  are  taxes  levied 
on  certain  domestic  goods,  as,  manufactured  tobacco, 
liquors,  and  the  like, 

WHY    THESE    TAXES    ARE    NEEDED. 
The  na.tional  govern7n,e?ii  needs  money  to  pay ;  — 

1.  Interest  on  the  public  debt. 

2.  To  support  an  army  and  navy ;  to  build  vessels, 
and  keep  up  arsenals  and  forts. 
I      3.  To  pay  pensions. 
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4.  To  improve  the  rivers  ana  harbors. 

6.  To  pay  the  salaries  of  its  officers ;  as,  the  presi- 
dent, cabinet  officers,  judges,  ministers  to  foreigu 
countries,  congressmen,  etc. 

Indirect  taxes  levied  by  the  government  on.  im- 
ported   goods  or   merchandise    are   called   duties  or 

CUStOUlM. 

Duties  are  of  two  kinds,  specific  and  ad  valorem. 

A  specific  duty  is  one  levied  at  a  specified  sum 
per  yard,  gallon,  ton,  etc. 

An  ad  valorem  duty  is  one  levied  at  a  certain 
percentage  of  the  value  of  the  goods,  at  the  port  of 
export. 

A  custom  house  is  a  government  office  where 
duties  are  collected  and  where  vessels  are  entered 
and  cleared.  Nearly  every  seaport  of  consequence  haa 
a  custom  house.  So  also  have  important  towns  near 
the  Canadian  and  Mexican  boundaries. 

Tare  is  an  allowance  made  for  the  weight  of  bags, 
barrels,  or  cases,  in  which  merchandise  is  shipped, 

Leakage  is  an  allowance  made  for  loss  of  liquids 
from  casks,  baiTels,  etc.,  in  shipping. 

Breakage  is  an  allowance  made  for  the  loss  of 
liquids  from  bottles  in  shipping. 

Net  weight  is  the  weight  after  allowance  has  been 
made  for  tare,  leakage,  or  breakage.  Duties  are  reck- 
oned on  net  weights. 

Note. —  Teacli  indirect  taies  at  the  time  you  take  up  thai 
part  of  commeroial  geography  which  deals  with  imports  and  ex- 
ports.  Problems  are'  not  for  their  practical  value,  but  simply  to 
give  a  clear  knowledge  of  what  is  done. 


PROBLEM : 


Find  the  duty  on  420  sacks  of  coffee,  each  weij 
ing  175  lb.  gross,  and  invoiced  at  Dy  per  pound, 
tare  is  500  lb.  and  the  duty  20^  ad  valorem. 
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WOBK    AND    EXPLANATIOS  : 

Weight  of  420  sacks  is  420  x  175  lb.  =  73500  lb. 

I                       Tare  is 500 
Net   weight 73000  lb. 
Ita  value  is  73000  x  9/  =  $6570.  ■« 

The  duty  is  20?^  of  $6570  =  $1314.  M 

ROBLEM : 

Find  the  duty  on  4  doz.  bottles  of  cologne,  allow- 
ing i^  for  leakage  and  B%  for  tare.  The  invoice 
value  is  90^  a  bottle  and  the  duty  is  2b%  ad  valorem 
and  20^  specific.    Find  the  total  cost  per  bottle. 

WOBK  AND  Explanation  : 

I  Leakage  and  tare  are  i%  +  d%  =  1%- 
4  doz.  bottles  =  48  bottles. 
The  invoice  value  of  48  bottles  is  48  x  90^  =  $43.20 
Tare  and  leakage  are  1%  of  $43.20  =  $  3.024 

Value  on  which  duty  is  paid $40,176 
Ad  valorem  duty  is  25?<;  of  $40,176  =  $10,044 
Specific  duty  is  48  x  20/                  =      9.60 
Total  duty        $19,644 
The  total  cost  is 
Invoice  value $43.20 
Ad  valorem  duty 10.04  ^H 

Specific   duty 9.60  ^| 

$62.84  ^ 

The  total  cost  per  bottle  is  -^  of  $62.84,  or  $1.31-. 
NoTB. —  A    little    work    in    duties    may    have   aome    value   for 
pupils  who   live   in  or  near   porta    of    entry,  or   for   those    whose 
parents  are  interested  in  the  import  or  export  trade.     As  a  ruldi 
^^ft  ia  Qot  profitable  to  spend  muob  time  od  it. 
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INSURANCE. 


TALKi 

In.  recent  years  insurance,  in  same  form,  has  grown 
to  be  of  interest  to  almost  everyone.  In  view  of  this  fad, 
it  seems  wise  tliat  the  older  pupils  be  given  aome  ele- 
mentary knowledge  of  it,  and  of  the  problems  it  presents. 

Insurance  is  a  guarantee  to  indemnify  for  loss  or 
damage  for  a  certain  time,  or  to  pay  a  definite  amount 
on  the  happening  of  a  named  contingency. 

Property  insurance  is  a  guarantee  to  indemnify 
against  loss  or  damage  to  property. 

It  includes  Are,  marine,  live-stock,  transit,  etc. 

Life  insurance  is  a  guarantee  to  indemnify  against 
loss  by  death,  sickness,  or  injury. 

It  includes  ordinary  life  iiisorance,  accident,  sick 
benefit,  etc. 

"Old  line"  insurance  is  where  the  insurance  is  tak^H 
in  the  large  life  corporations.  ^| 

"Fraternal"  insurance  is  where  the  policy  is  isso^f 
by  some  fraternal  organization.  ^| 

The  policy  is  the  written  agreement  between  tjfl 
insurance  company  and  the  person  taking  out  the  i^| 
surance.  H 

Note. —  Use  actuRl  insurance  policies  here,  if  tbey  oao  1^| 
procured.     If  not,  the  illustration  in  this  Help  may  be  used.    ^H 

The  insored,  or  assured,  is  the  person  on  whaj^| 
the  policy  is  issued.    (This  is  in  life  Insurance.)        ^| 

The  insurer,  assurer,  or  underwriter,  is  the  coi^| 
pany  or  person  who  issues  the  policy.  H 

The  beneficiary  is  the  person  named  in  the  poU^| 
to  whom  the  insurance  money  is  to  be  paid  when  di^| 

The  risk  is  the  sum  in  which  the  insurer  is  lia1^| 
in  case  of  loss.    It  is  the  face  of  the  policy.  ^| 
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The  premlnm  is  the  sum  paid  for  the  insurance. 
It  is  reckoned  on  the  risk. 

The  risk  taken  differs.  On  personal  property  or 
g'oods  in  transit,  the  risk  usually  covers  the  full 
value.  On  other  property,  companies  usually  insure 
at  from  two-thirds  to  three-fourths  of  the  full  value. 
This,  in  a  measure,  protects  them  from  deliberate 
destruction  of  property  by  the  insured. 

The  rate  is  the  per  cent  of  the  risk  used  to  com- 
pute the  premium. 

insarance    is    Bometimes     rsDewed    onoe    eaob 

may  ho  for   other  periods.      Life    insurance  may 
period  of  years,  the    premium    to    be    paid    ao- 


Endowment  policies  are  common  in  life  insur> 
ance.  They  may  be  for  any  period  of  years,  as  10, 
15,  20,  80,  etc.,  with  a  premium  payable  each  year. 

They  may  he  for  any  of  these  periods  and  have 
only  one  premium  payment  large  enough  to  cover 
the  whole.  The  premiums  may  be  paid  annually  for 
only  a  part  of  the  time  the  policy  runs,  as,  a  10 
payment  20  year  policy.  Premium  payments  on  this 
would  be  made  annually  for  10  years.  The  policy 
becomes  due  in  20  years. 

Life  policies  are  payable  only  at  death.  This 
form  of  policy  may  call  for  a  single  payment  pre- 
mium, premium  annually  for  a  term  of  years,  or 
premium  annually  until  death. 

Dividends. — Most  large  insurance  companies  put 
their  rates  on  life  insurance  high  enough  to  meet  all 
contingencies  that  may  arise.  The  death  rate  may 
for  some  reason  be  increased,  or  the  company  not 
be  able  to  get  as  high  a  rate  of  interest  for  its  loans. 
In  consequence,  a  surplus  often  arises.  This  surplus 
is  disposed  of  by  the  payment  of  dividends  to  the 
olicy  holders. 


^M       Sfi8                        THE    ARITHMETIC    HELr.                          ^M 

^M             Industrial  Insarance  is  a  name  given  to  policies  T 
^H       written  for  any  amount  from  a  few  dollars  up. 

^H                                                INSURANCE    TABLES. 

^H           Life  insurance  companies  issue  books  which  show 
^V       at  a  glance  the  premium  to  be  paid  on  any  kind  of 
H         policy  taken  out  at  any  age.     They  are  carefully  com- 
H        piled  and  in  the  main  are  the  same  for  similar  policies. 
H         This  table  is  a  good  illustration. 
H              The  premiums  named  are  for  $1000,  with   auuual 
H        payments. 
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PROBLEMS.                                     H 

problem:                                                                       ^M 

A  hotel  valued  at  $15000  was  insured  for  f  of  ^H 

value.    The  rate  was  2"^.    What  was  the  premium^H 
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WoHK  AND  Explanation  : 

Insured  value  was  f  of  $16000  =  JIOOOO.    Premium 
was  Hi  of  SKKXX)  =  $200. 


What 


» 


problem: 

An  agent  offered  to  insure  ray  goods  worth    $40000, 
at  I  of  their  value.     The  premium  was  $450. 
was  the  rate  ? 

WoKK  AND  Explanation  : 

The  insured  value  was  |  of  $40000  =  $30000. 
The  rate  equals  $450  ^  $30000  =  .015,  or  l^Sfi. 


PROBLEM : 

A  .ship  load  of  goods  worth  $75000  was  insured 
for  I  of  its  value  at  2^K  The  company  reinsured  i 
of  its  risk  at  2%.  What  was  the  premium  retained 
by  the  first  company  ? 

Note. — When  a  company  has  more  risk  on  property  than  it 
oares  to  carry,  it  often  lets  another  company  take  part  of  the 
risk.  This  is  reinanrance.  In  such  cases,  where  there  is  loss, 
the  owner  looks  to  the  first  company  for  payment.  The  first 
company  looks  to  the  second  to  pay  its  share. 
Work  asu  Explanation  : 

L     The  first  risk  is  S  of  $75000  =  $50000. 

H     The  second  risk  is  |  of  $50000  =  $43750. 

■  The  firet  premium  is  2i%  of  $50000  =  $1250. 

■  The  second  premium  is  2%  of  $43750  =  $875. 

P      $1250  -  $875  =  $375,    premium     retained    hy    first 
company. 


problem: 

A  manufacturing  plant  was  insured  in  one  com- 
any  for  $38000  and  in  another  for  $40000.  A  fire 
pjured  the  property  to  the  extent  of  $19500.  What 
:  of  it  should  each  company  pay  f 


8fl0  THE    ARITHMETIC    HELP. 

Note. —  Two    or  more    companieB  often  issue    poHoiea  on  1 
same  property.     Tliej   share  losses  in    proportion  to  the    face  ] 

their  respective  policies. 

WOKK    AND    ESPIANATIOS: 

They  divide  the  loss  in  proportion  to  S3S000  i 
$40000,  or  (dividing  both  by  2000  does  not  change 
ratio)  in  proportion  to  19  and  20,  The  sum  of  the 
parts  is  39. 

1  part  =  sV  of    $19500,  or  $600. 

19  parts  =  19  X  $500,  or    $9500,  the    part    of    Idi 
paid  by  first  company. 

20  parts  -  20  x  $500,  or   $10000,  the  part  paid  1 
second  company. 


PROBLEM : 

The  premium   for  the  insurance   on    my    house  1 
li?6  is  $25.    What  is  the  face  of  the  policy  ? 
WoKK  AND  Explanation  : 

\i%  or  ^%  of  face  of  policy  =  $26. 

1%  of  face  -  J  of  $25,  or  $20. 

100%  of  face  =  100  X  $20,  or  $2000. 


problem: 

At  the  age  of  20,  I  took  out  a  $50(X)  life  insurance 
policy,  payable  in  20  years,  with  semi-annual  premium 
payments  of  $23.40  per  $1000.  How  much  money 
will  I  have  paid  the  company  in  20  years  ? 

Note, —  The  premium  for  life  inaumnce  is  baeed  opoii 
elaborate  and  carefully  dr«wn  mortality  tables,  which  show  the 
average  years  of  life  to  be  expected  by  people  in  good  fa«allli 
at  any  age.     They  are  made  up  from  actual  observance. 

Life  insurance  companies  issue  tables  showing  the  premium 
per  $1000  for  policies  taken  out  at  any  age.  ^~ 

Work  and  EsrLANATioN  : 

Premium  on  $1000  for  1  year  is  2  x  $23.40  = 

Premium  on  $5000  for  1  year  is  5  x  $46.80  =  $ 


'^ri'(^ 


^^  ...............  "-rr- 


POLICY     IN     A    MUTUAL    FIRE    INSURANCE    COMPANY. 
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Preminm  on  $5000  for  20  years  is  20  x  $234  =  $4680. 
By  most  policies  issued  now,  I  would  receive  a 
'.  rebate  each  year  after  the  first  or  second,  called 
articipating  in  the  dividends." 

ROBLEM  : 

Mr.  Garvin  took  out  a  policy  for  $2000  at  the  age 
!  32.    His  semi-annual  premium  was  $24.90  per  $100(1. 

3  years  he  died.  How  much  more  did  his  bene- 
jiary  receive  than  he  had  paid  the  company  ? 

^OBK    AND   Ell'LAJIATlON  ; 

Annual  premium  on  $1000  is  2  x  $24.90  =  $49.80. 
Annual  premium  on  $2000  is  2  x  $49.80  =  $99.60. 
Premium  on  $200(t  for  3  yeaw  is  3  x  $99.60  -  $298.80. 
$2000  -  $298.80  =  $1701.20. 


ANNUITIES. 

Annuity  policies  are  usually  secured  by  a  single 
cash  premium,  and  insure  the  holder  a  specified  sum 
each  year  for  life.  This  may  be  made  in  quarterly 
or  semi-annual  payments. 

Perpetual  annuiticB  are  those  that  continue  for- 
ever. 

Contingent  annuities  depend  on  the  happening 
of  some  contingency,  as  the  death  of  the  individual. 

Annuities  in  arrears  are  those  on  which  pay- 
ments are  unpaid  after  they  become  due. 

Annuities  in  reversion  are  those  that  begin  at 
some  future  time. 

Certain  annuities  begin  and  terminate  at  apeci- 
Ged  times. 

The  present  value  of  an  annuity  is  the  sum  which 
at  compound  interest  will  amount  to  its  final  value. 

The  flnal  value  of  an  annuity  is  the  sum  to  which 
all  its  payments  at  compound  interest  will  amount  at 
the  termination  of  the  annuity. 
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ANNUITY    TABLE. 


Showing  the  present  value  of  an  annual  anuity  of  ? 
from  1  to  40  years  at  5JX  and  4%,  compound  inter-  - 
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PROBLEMS. 

1.  Fiud  the  present  value  of  ao  annuity  for  ten 
years  of  $700  at  8J%. 

Soi.uTion : 

By  the  table  the  present  value  of  $1  for  10  jt.  af. 
8J%  is  $8.31661. 

The  present  value  of  1700  is  700  x  $8.31661,  or 
$6821.68. 

2.  What  is  the  present  value  of  an  annuity  of 
$800  for  4  yr.  at  i%  I 

Solution  : 

By  the  table  the  present  value  of  $1  for  4  yr.  at 
4%  is  $3.6299. 

The  piBsent  value  of  $300  is  300  x  $3.6299,  or 
$1088.97. 


PEUCKNTAGK,  363 

8,  The  present  value  ot  an  anuuity  for  20  yr.  at 
is  $2718.07.    What  is  the  annuity  ? 
Solution  : 

The  present  value  of  $1  for  20  yr.  at  i%  is 
$13.59033. 

Then  $2718.07  is  the  present  value  of  as  many 
dollars  as  13.59033  is  contained  times  in  $2718.07,  or 
$200. 

Note. —  For  computations  on  life  anDuities,  oRrefully  prepared 
tables  Bfe  uaed.  These  tables  show  the  average  expectanuy  uf 
life  for  aayoDe  from  1  yr,  up.  They  are  based  upon  the  average 
death  rate  through  a  long  period  of  years.  Oue  of  the  most  fa- 
mous of  these  tables  is  known  as  the  Carlisle  Table,  because 
based  on  the  average  For  a  perloil  of  years  at  Carlisle,  Kngland. 


STOCKS    AND    BONDS. 


TALKi 

Work  in  siocJca  and  bonds  is  difficult  for  most  stiC' 
dent?  chiefly  because  the  terms  used  are  not  made  clear. 
Then,  too,  most  pupils  have  no  knowledge  of  tfie  way  a 
corporation  is  formed,  nor  why  it  is  so  organized. 

If  the  teaclier  will  become  a  little  familiar  with  the 
subject,  a  simple,  clear  statement  of  the  points  to  be 
considered  will  help  the  pupils  greatly.  Use  actual 
shares  of  stock  for  illustration,  if  they  can  be  pro- 
cured. Do  the  same  with  bonds  and  their  interest  cou- 
pons. If  real  ones  cannot  be  procared,  do  the  next  best 
thing  by  using  the  illustrations  of  these  papers  that  are 
given  here. 

This  subject,  like  some  others  given  in  these  later 
pages,  should  not  consume  too  much,  of  the  student's 
time.     The  practical  value,  to  most  pupils,  is  very  limited. 

Explain  how,  in  order  to  carry  on  Tnany  business 
enterprises,  two  or  more  men  put  tlieir  money  together 
and  each  shares  the  profits  or  losses  in  proportion  to  the 
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money  he  Has  put  into  the  business.  Tell  how  corp' 
rations  are  formed  with  a  certain  number  of  ihoiuitth 
of  dollars  of  capital  stook.  Every  $50  or  $100  of  caj.- 
ital  stock  is  represented  by  a  certificate  called  one  or  at 
many  Shares  of  Stock  as  is  indicated  on  it.  These  sham 
are  bought  by  individuals,  who  are  then  said,  to  hoU 
stock  in  the  company  to  the  amount  represented  in  ih* 
shares  they  hold.  TJie  money  received  from  the  sale  of 
these  shares  is  used  to  do  the  business  of  the  compamf. 

A  corporation  is  an  organization  of  people  antho^ 
ized  by  law  to  do  business  as  one  person. 

Stock  is  the  capital  of  the  corporation.  It  is 
represented  by  shares  in  certificate  form,  each  certify- 
ing that  the  pei-sou  named  therein  holds  the  specified 
number  of  shares  of  stock. 

A  share  is  one  of  the  equal  parts  into  which  the 
capital  stock  is  divided.  In  most  companies  the  raloe 
of  a  share  is  $100. 

A  certificate  of  stock  is  a  written  paper  mgnod 
by  the  proper  officers  of  the  corporation,  naming  tiie 
number  of  shares  to  which  the  person  named  therein 
is  entitled,  and  the  original  value  of  the  »ame. 

The  par  value  of  a  share  of  stock  is  the  Talue 
named  in  the  certificate  of  stock. 

When  a  corpoi'ation  is  prosperous,  its  shares  of 
stock  often  sell  for  more  than  the  value  named  in 
the  certificate  of  stock.  They  are  then  said  to  be 
above  par,  or  at  a  premium.  In  times  of  biisiucs 
depression,  often  these  shares  of  stock  sell  belof 
their  face  value.  They  are  then  said  to  be  below 
par,  or  at  a  discount. 

The  market  value  of  a  share  of  stock  is  tio 
value  for  which  it  sells  in  the  open  market. 

A  stock  broker  is  one  who  makes  a  business  of 
buying  and  selling  stocks  and  bonds.  He  chai^  > 
commission  for  this  which  is  called  brokerage. 

A  surplus  is  a  part  of  the  earnings  of  a  corpoii' 
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ion  that  are  set  aside  to  meet  possible  losses,  Eor  im- 
(rovements,  etc. 

A  dividend  is  that  part  of  the  net  earnings  of  the 
orporation  that  is  distrihuted  among  the  stock- 
lolders. 

The  gross  earnings  of  a  corporation  are  its  total 
■eceipts  from  all  sources. 

The  net  earnings  are  the  profits  remaining  when 
ill  expenses,  losses,  interest  and  debts  due,  are  paid. 

An  assessment  is  a  sum  levied  proportionate  to 
tock  held  by  stockholders,  to  help  out  the  business 
vhen  it  is  not  prospering,  or  when  more  money  is 
leeded  to  carry  it  on.  It  is  levied  aa  so  many 
lollara  on  each  share  at  its  par  value. 

The  directors  are  those  shareholders  elected  by 
lU  to  manage  the  affairs  of  the  coi-poration. 

A  bond  is,  in  form,  a  carefully  drawn,  interest 
)earing.  promissory  note.  Oixliuarily,  it  runs  for  a 
)eriod  of  years  with  interest  often  j^ayable  semi-an- 
lually.  It  is  more  formal  than  the  ordinary  promis- 
lory  note.  Bonds  are  usually  issued  by  national,  state, 
jonnty,  or  local  governments,  or  by  corporationa, 
^hen  they  wish  to  raise  large  sums  of  money  for 
mmediate  use. 

Interest  coupons  are  notes  for  the  interest  due  on 
;he  bond  from  time  to  time.  Each  note  is  for  the 
ntflrest  of  one  interval  of  time.  They  are  attached 
x>  the  margin  of  the  bond. 

A  ten-year  bond  for  $500,  with  interest  payable 
innually,  has  ten  coupons  in  its  margin;  if  interest 
s  payable  semi-annually  it  has  20  coupons  in  the 
nargin,  etc. 

If  a  bond  for  $500  is  made   at  i%.  interest  pay- 
able annually,  each  coupon   would   call   for   $20  in- 
»rest. 
I  The  coupons  are  usually  detached  as  they  become 

I  and  the  interest  collected. 
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The  terms  above  par,  par  valae,  below  par,  eU 

apply  also  to  bonds. 

Coupon  bonds  are  usually  made  payable  to  bearer, 
A  registered  bond  is  made  payable  to  order,  and  ii 
recorded  with  the  owner's  name  on  the  books  of  the 
corporation.    It  is  transferable  only  by  indorsement 

Difference  between  Stocks  and  Bonds. 


Many  books  present  the  subject  ivithout  d.istin£ui-rh ■ 
ing  stocks  from  bonds-     Remember  the  following  /c 
about  each  and  you  will  Jiave  little  trouble:  — 

Bonds — A  bond  runs  for  a  specified  time.  It  bears 
a  specified  interest,  and  is  an  absolute  promise  to  pay 
the  face  of  it  at  maturity.  It  matures  at  a  defioit* 
time,  and  at  that  time  the  holder  is  paid  its  fiwe 
value  and  no  more,  by  the  organization  that  is8ue<i 
it,  unless  such  organization  is  insolvent,  or  has  repn- 
diated  its  debts. 

Stocks — A  certificate  of  stock  is  no  promise  to  pay. 
It  simply  shows  that  the  holder  owns  as  much  stock 
in  the  corporation  as  is  shown  by  the  face  of  th^  cer- 
tificate- It  bears  no  interest  and  has  no  date  of  ma- 
turity. 

The  interest  returns  of  the  bond  holder  are  certain 
and  definite.  The  returns  of  the  stockholder,  divi- 
dends, are  uncertain  and  depend  on  the  profits  of  tli. 
business. 

Consequently,  no  table  can  be  arranged  to  show  at 
what  rate  stocks  can  be  bought  to  yield  a  definite  re- 
turn; but  with  bonds,  tables  may  be  made  which  show 
at  a  glance  what  the  return  will  be  from  a  purchase 
made  at  any  rate. 


jeot, 


Note. —  Be  careful  of  what  your  arithmetio  says  on  this  6nb- 
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PREMIUM  AND  DISCOUNT  ON  BONDS. 

If  a  bond  bears  a  rate  of  interest  higher  than  what 
1  investor  expected  to  realize,  it  sells  at  a  premium, 

kd  the  longer  it  has  to  run,  the  higher  the  premium. 
If  the  rate  ia  lower  than  the  investor  expected  to 

ftke,  the  bond  sells  at  a  discount,  and  the  longer  it 
1  to  run,  the  greater  the  discount. 
The  longer  a  bond  has   to  run  the  more  a  pur- 
Lser  can  afford  to  pay  for  it,  as  will  appear  from 
I  problems  given  later. 

Business  men  pay  a  higher  price  for  bonds  with 
»rest  payable  semi-annually,  than  for  those  with 
lerest  payable  annually.  Most  bonds  bear  interest 
yable  semi-annually;  and  all  bond  tables  are  based 
semi-annual   interest.    Some  bonds  have  interest 

foments  quarterly. 

PROBLEMS    IN    STOCKS. 


Five  men.  A,  B,  C,  D,  and   E  combined  to   build 
i  operate  a  cotton  mill.    $800000  capital  was  needed. 
ley  formed  a  stock  company  and  divided  the  capital 
tck  into  8000  shares  of  $100  each.    They  took  shares 
follows :   A.  2000  shares ;   B,  2000  shares ;  C,  3000 
»res ;  D,  500  shares,  and  K,  500  shares.    No  dividend 
declared  the  first  year,  but  at    the  end   of  the 
lond  year  there  were  $64000  in  profits,  and  a  divi- 
nd  was  declared.    What  per  cent  was  the  dividend 
what  did  each  receive  as  bis  share  ? 
Work  and  Explanation  : 

Query  ?    $64000  is  what  %  of  $800000  ? 
$64000  is  T^flV^o»tt  of  loose  =  83^. 

tioTS. —  At  this  stage  of  his  study,  the  pupil  does  not  need 
&Qch  minute  analysis  as  earlier.  Hia  mind  should  ba  ready  now 
to  deal  with  larger  concepts. 
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The  face  value  of  A's  2000  shaves  is  2000  x  $100  = 
$200000. 

He  receives  8«  of  $200000  =  $16000. 
The  face  value  of  B's  2000  shares  is  2000  x  $l(i) 
$200000. 

He  receives  SX  of  $200000  =  $16000. 
The  face  value  of  C's  3000  shares  is  3000  x  $ll«i 
$300000. 

He  receives  8%  of  $300000  =  $24000. 
The   face   value   of    D's    500   shares   and    E'a  .500 
shares,  respectively,  is  600  x  $100  =  $60000. 
Each  receives  8X  of  $50000  =  $4000. 
Proof : 

They  all  receive  the  sum  of  $16000,  $16000,  $24,- 
000,  and  $S000,  or  $64000,  the  whole  of  the  rroflte. 

Note. —  The  form  below    is    equally    good.     For    quiok  woik 
it   is  to  be  preferred. 

At  8%  1  share  of  stock  yields  $8. 

A's  20W  shares  yield  2000  X  J8  =  $16000. 

B's  2000  shares,  etc. 


problem: 

For  the  company  named  in  the  preceding  prohlem. 
there  was  little  profit  at  the  eud  of  the  thin!  year 
and  C  bought  the  stock  of  B  and  D  at  a  premium  of 
a%.    What  did  he  pay  for  it ! 

WOBK  AND  ExPLiNATtON  : 

B's  Stock  at  par  is  worth  2000  x  $100  =  $200000. 
D's  stock  at  par  is  worth   600  x  $100  =      50000. 
B's  aud  D's  stock  at  par  is  worth      $250000. 
C  pays  for  it  B%  premium,  or  103  per  cent,  of  its 
par  value.    10351  of  $260000  =  $267600. 


problem: 

Miss   Seeber    owns    twenty   shares  in    a    company 
whose    capital   stock    is    $100000,   shares   $100    each. 


^6~«^-- 
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Last  year  there  was  a  profit  of  $10000  to  be  divided. 
What  dividend  was  declared  ?    What  was  Miss  See- 
ber's  share ! 
Work  and  Ejplanation  : 

Query?  |10000  is  what  %  of  $100000? 

r  $10000  is  iV,  or  10%  of  $100000. 

Hence,  the  dividend  declared  was  10%. 
1  share  yields  $10, 
20  shares  yield  20  x  $10  =  $200. 

PROBLEM : 

What  will   15   shares   of  New  York,  New   I 
and  Hartford  R.  K,  stock  cost  me  at  168? 
Work  akd  Explanation  : 

At  168,  one  share  costs  $16S, 

15  shares  cost  15  x  $168,  or  $2520. 

NoTX. —  Explain  to  the  pupil  that  the  quotation  f 
Btook  represents  its  market  value.  It  ia  usually  above  oi 
par.  Hero  it  was  68  above  par.  This  means  that  eac 
dollar  share  is  selUtig  ia  the  market  for  }168. 


problem: 

Michigan  Central  R.  R.  stock  ia  quoted  at  98.  Ita 
average  dividends  for  some  years  have  been  59i.  How 
much  must  1  invest  to  get  an  income  of  $450  from  it  ? 
WoBK  AND  Explanation  : 

11  share  at  5^  yields  $5. 
To  yield  $450  it  takes  x",  or  90  shares. 
90  shares  at  98  cost  90  x  $98  =  $8820. 
.-.I  must  invest  $8820. 
ROBLEM : 

J.  Pickard  bought  ten  shares  of  111.  Cent.  R.  R.  stock 
at  96.     What  does  he  get  when  a  dividend  of  BK  is 
'  '  jclared  ?    What  per  cent  is  that  on  his  investment! 
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Work  and  Explanation: 

1.  1  share  at  6X  yields  J6. 

10  shares  yield  10  x  $6  =  $60. 

2.  Each  share  at  96  costs  f96. 
Each  share  yields  $6. 

Quer^  ?    $6  is  what  %  of  $96  ? 
$6  is  ^  of  lOOStf,  or  6^. 
.*.  the  investment  yields  Q\%. 
problem: 

I  am  offered  stock  that  pays  8?*.     What  should  I 
pay  for  it  to  bring  me  &^  on  my  investment ! 
Work  and  Explanation  : 
1  share  yields  $8. 

Query?    $8  is  Q%  of  what  number? 
1%  =  $11 

100?^  =  100  X  $li  or  $133J. 
.".  I  can  pay  $133J  per  share,  or  buy  when 
it  is  quoted  at  133J. 

NoTB. —  Should  this  corjioration  ever  close  op.  I  wonld  only 
^t  par  value,  or  $100  a  share,  fur  this  stock.  Cooaequently,  I 
.must  consider  that  element  in  bujiog. 


problem: 

After  a  bank  has  declared  a  scrip  dividend  of  5^!, 
I  hold  42  shares.    The  par  value  is  $100.    How  many 
shares  had  I  at  first  ? 
Work  and  Explanation: 

The  par  value  of  42  shares  is  $4200. 

The  dividend  was  5%  of  par  value  of  my  original 
shares. 

Then  105%  of  par  value  of  my  original  shares  = 
14200. 

100%  of  par  value  of  original  shares  is  fSS  of  $420IJi  ■ 
=  $4000. 

$4000  =  par  value  of  40  shares. 

. ' .  I  had  40  shares  at  first. 
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Note. —  Explain  that  a  scrip  dividend  is  the  name  given  to 
B  dividend  paid  in  new  shares.  When  a  company  wisheH  to  in- 
crease its  capital  atoolt  it  sometimes  uses  the  profits  in  tiiat  way. 
Instead  of  declaring  a  ;ash  dividend,  it  issues  new  shares  of 
stock  to  eudi  atookholder  to  the  amount  of  what  hia  share  of  a 
cash  dividend  would  hn. 

STOCK     QUOTATIONS. 

The  stock  quotations  in  the  daily  newspapers  on 
Dec.  10,  1902  were  :  — 

JVcjif    York. 

American  Sugar 120J 

American  Wool,  preferred 76 

C.  &  N.  W.  R.  R 220| 

N.  y.  Gen'l  Electric 179 

Maryland  Coal,  preferred 100 

Chicago  Union  Traction 14 

Canadian  Pacific  R.  R 128|t 

Baltimore  &  Ohio  R.  R 98^ 

Amalgamated  Copper 58f 

Chicago. 

Swift  &  Co 124J 

National  Biscuit  Co 46| 

National  Biscuit  Co.,  preferred. .  102 

Diamond  Match 138 

NoTK. —  These  quotations  represent  the  value  of  each  100- 
dallar  share  of  stock.  For  inatanoe,  a  100-dollar  share  of  Dia- 
mond Match  stock  was  worth  in  the  market  {188  on  Deo.  10, 
1902. 

The  pupil  will  notice  in  this  table  that  some  of 
the  stocks  are  preferred.  This  necessitates  an  ex- 
planation of  the  terms,  common  stock  and  preferred 
•jtock. 

Common  stock  is  the  ordinary  stock  of  a  corpo- 
i-ation,  which  has  no  preference,  in  the  payment  of 
dividends,  over  any  other. 
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Preferred  stoek  is  stock  which  is  giTen  a  preto- 
ence  over  the  common  stock.  Ordinarily,  a  dividend 
is  paid  on  the  preferred  stock  before  any  is  paid  on 
the  common  shares. 


PROBLEMS    IN    BONDS. 

problem: 

A  city  issued  bonds  to  the  smn  of  $500000,  to 
bnild  a  pablic  library.  The  bonds  were  for  20  years, 
interest  at  6%,  payable  annoally.  (a)  How  many  in- 
terest coupons  shoald  be  attached  to  each  bond? 
(b)  If  the  bonds  sold  at  2%  preminm,  what  did  they 
bring  ?  (c)  What  did  I  pay  for  six  1000-dollar  bonds  f 
(d)  What  is  my  income  from  them?  (e)  What  per 
cent  IB  that  on  my  investment? 

WOBK    ikND   EXPLAKATIOX  : 

(a)  Since  the  bonds  run  for  20  years  and  the  in- 
terest is  payable  annually,  there  should  be  one  coupon 
for  each  year,  or  20  in  all. 

(b)  At  2%  premium,  they  sold  for  102%  of  their 
face  value.    102?^  of  $500000  =  $510000. 

(c)  The  par  value  of  six  1000-dollar  bonds  is  $6000. 
I  pay  102%  of  par  value,  or  $6120. 

(d)  &%  of  $6000  =  $360. 

(e)  On  an  investment  of  $6120,  I  get  an  income 
of  $360.    $360  is  -^^  of  100%  =  b^%. 

NoTK. —  Remember  that  in  20  years,  when  the  bonds  become 
due,  I  only  get  the  par  value,  or  J6000.  They  cost  me  now 
$6120. 


problem: 

What  can  I  afford  to  pay  for  bonds  that  pay  ^ 
interest  and  have  10  years  to  run  to  get  4%  on  my 
investment  ? 
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WOKK   AND   ExPUKATION  : 

A  &%  bond  yields  $6  a  year. 

$6  is  i%  of  $150. 

At  maturity,  I  get  only  par  value,  $100. 

Consequently,  if  I  buy  at  $150,  I  will  lose  $50  in 
10  years. 

In  order  that  I  may  not  lose,  I  can  only  pay  $160, 
less  the  sum  which,  put  at  compound  interest  for  10 
years  at  4-%',  amounts  to  $50. 

At  i%  for  10  yr.,  at  compound  interest,  $33.79 
amounts  to  $50.    (Use  Comp.  Int.  Table.) 

$160  -  $33.79  =  $116.21,  the  price  I  can  afford  to 
pay. 


BOND   QUOTATIONS. 

Newspaper  quotations  for  bouds  on  Dec.  10,  1902, 
w«re  as  follows :  — 


I 


United 
United 
United 
United 
United 
United 
United 
United 
United 
United 
Adams 

c.  a& 


Xfw  York. 
States  refunding  23,  registered . 

States  refundinf^  2s,  coupon 

States  3s,  registered 

States  3s,  coupon 

States  new  43,  registered 

States  new  4s,  coupon 

States  old  48,  registered 

States  old  4s,  coupon 

States  53,  registered 

States  5s,  coupon 

Express  4s 

Q.s  joint. 


07| 
08i 
07| 
07f 
36i 
35i 
085 
09i 


04J 

958 

Northern  Pacific  3a 72^ 

Chicago. 

Metropolitan  gold  4s 100^ 

Metropolitan  extension  43 94J 

Western  Stone  Ss 96 
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PROBLEM : 

At  the  above  quotations,  I  bny  10  one  thousand  dal> 
lar  Adams  Express  4s,  5  five  hundred  dollar  Metropoli- 
tan gold  4s,  and  7  one  hundred  dollar  Northern  Pacific 
3s.    What  does  the  whole  cost  me? 
Work  anb  Explanation: 

10  one  thousand  dollar  Adams  Express  cost 

10000  X  $1,044  =  I1O450 

6  five  hundred  dollar  Metropolitan  4s  cost 

2500  X  Sl.OOi  =  S  2506.25 

7  one  hundred  dollar  Northern  Pacific  cost 

700  X  $.724  =  »    BO7.50 
The  whole  coat  is $13463.75 

NoTK. —  The  multiplicand  in  eaoh    case  above   is    the    markof 
value  of   one    dollar    of   the    bond,  aa    shown    by    the    qnotatian. 
The  teroiB  2a,  4a,  etc.,  designate    the    rates   of   interest    paid    on 
the  bonds ;  2a  mean  2%  interest,  4s  mean  4%  interest,  etc, 
TALKt 

Have  the  pupil  take  a  daily  paper,  tu-m  to  the  finan- 
eial  page,  note  the  market  price  of  stocks  and  bon'/ 
and  viake  tind  solve  problems  therefrom^.  Problem . 
similar  to  those  in  the  preceding  pages  embrace  about 
all  that  the  average  pupil  should  be  asked  to  consider. 
The  intricate  problems  found  in  m^ny  of  the  aritJntbeties 
are  impractical  and  are  not  to  be  considered  in  gramm-ar 
school  work. 

In  connection  with  this  work,  a  few  simple  problems 
on  tlte  commission  paid  to  stock  brokers  may  be  given. 
The  commission  is  usually  \%  or  ^%  on  the  face  valtte 
of  the  stock  or  bond. 

Here  is  a-  sample  problem:  — 

What  will  be  the  cost  of  40  one  hundred  dollar 

Western  Stone  53  at  96,  brokerage  4%'  -^m 

Cost  of  bonds  is  40  x  $<)6.  or  $3840  ^| 

Brokerage  is  1%  of  $4000,  or  5  ^^^H 

Total  cost  is SSSi&J^^^^H 
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THE    STOCK    EXCHANGE. 
TAI,Kt 

7%6  pupils  will  be  interested  in  knowing  something 
of  the  stock  exchange  in  a  large  city.  For  extended  in- 
formation, read  any  of  the  large  cyclopedias.  Then  give 
th^  pupils  a  talk  on  the  subject.  For  those  who  find  it 
difficult  to  procitre  the  desired  information,  the  follow- 
ing brief  summary  is  given:  — 

The  stock  exchange  of  a  city  is  an  organiza- 
tiou  of  brokers,  for  the  purpose  of  dealing  in  stocks, 
bonds,  etc.  The  membership  is  limited  and  each  ap- 
plicant pays  a  fee  for  admission.  When  the  mem- 
bership 18  completed,  new  members  can  only  come  in 
by  purchasing  a  place.  In  this  way.  places  have  cost 
as  high  as  $24000. 

At  each  day's  session,  which  lasts  from  iO  A.  M. 
to  3  P.  M.,  the  securities  to  be  dealt  in  are  read  off 
by  the  presiding  officer  or  a  clerk.  When  a  stock  is 
called,  those  wishing  to  sell  make  their  offer,  while 
those  desiring  to  buy  make  an  offer.  Whenever  a 
sale  is  made,  the  secretary  records  the  sale. 

A  Few  Stock  Exchange  Terms ; 

"Watered  stock  are  shares  distributed  among 
shareholders  for  which  there  is  no  capital  stock.  It 
does  not  increase  the  value  of  the  stock.  When  there 
is  a  consolidation  of  corporations,  watered  stock  is 
often  issued. 

Baying  long  is  buying  stock  for  future  delivery 
with  the  expectation  of  a  rise  in  value  before  de- 
livery. 

Selling  Hhort  is  selling  stock  to  be  delivered  at 
some  future  date.  This  is  stock  which  the  seller 
does  not  own  at  the  time,  but  which  he  expects  to 
buy  at  a  lower  rate  before  date  of  delivery. 
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A  bull  18  a  broker  who  is  "  long  *'  ou  stock  and 
holds  it  for  an  advance  in  price.  He  tries  to  ad- 
vance the  price,  hence  he  is  called  a  bull,  from  his 
desire  to  "toss  up"  the  price. 

A  bear  is  a  broker  who  is  "short"  on  stock  that 
he  has  sold  for  future  delivery.  He  wishes  to  buy  as 
cheaply  as  he  can,  so  he  tries  to  "  tear  down  "  tbe 
price.  From  this  desire  to  "  tear  down,"  he  is  called 
a  bear. 

A  margin  is  a  deposit  which  the  client  leaves 
with  his  broker  to  protect  the  latter  in  case  of 
fluctuations  in  the  stock  bought  for  his  customer. 

A  corner  is  the  control  of  the  price  of  a  security 
or  article  of  value.  This  is  done  by  one  person,  or  a 
combination  of  people,  who  buy  all  of  the  article  or 
security  offered  for  sale  and  hold  it  for  a  rise.  When 
the  time  of  those  who  bought  "short"  comes  for  de- 
livery, they  must  pay  what  tbe  men  who  have  the 
comer  ask.  Here  is  where  the  latter  make  their 
profits. 

Stock  sold  easb  is  to  be  delivered  on  the  day  sold. 

Stock  sold  regular  is  to  be  delivered  nest  day. 
Stock  bought  regular  is  to  be  paid  for  next  day. 
Transactions  are  all  "regular  way,"  unless  otherwise 
specified. 

Buyer  three  means  that  the  buyer  of  stock  has 
the  next  three  days  on  any  one  of  which  be  may  de- 
mand delivery. 

Seller  three  means  that  the  seller  has  his  option 
of  delivering  the  stock  on  any  of  the  three  followiog 
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this  is  the  boiiJ   uf  a  private  corpor^iiion.      WlitJi  j 
city  government  Issues  bonds  it  gives  no  mortgage. 


THE  Ulastntion  hoe 
<hows  tb«  actual  sue 
-:  th«  first  vertical  rov 
:  interest  coupons  oo  the 
i;  .r.J  Qhtstxated  tn  anotlMr 
part  of  this  book. 

Read  the  tenns  of  tlut 
S.nd.  What  is  its  nunr 
.-  Does  that  number 
.jir  on  all  of  the  cou- 
-?  Why?  How  many 
■  these  bond$  were  is- 
-  .-rJ  on  June  is,  1902? 
\\  Den  do  they  become 
due?  When  may  they 
be  paid  if  the  maker  de- 
sires it?  How  mu^h  of 
the  t3.ce  value  must  the 
maker  pay  if  he  [uys 
these  bonds  before  June 
15,  190Z?  What  rate  of 
interest  do    these    bonds 

The  interest  on  this 
bond  is  payable  every  six 
months,  so  there  arc  » 
coupons,  numbered  in  the 
order  in  whiizh  they  come 
due.  Each  calls  for  the 
p.iyment  of  fl5  in  gold 
iiiin  of  the  present  stand" 
..rj  of  value.  Why  at 
ilie  present  standard  of 
\:ilue? 

Notice  also  that  the 
payment  of  this  bond  is 
secured  by  a  first  mott- 
i;age  on  all  the  buildings 
,(nd  other  property  of  the 
iii.il<er.  That  is  because 
national.  Slate,  county,  1 
Why? 
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EQUATIONS.       PROPORTION. 
RATIO.      PARTNErIsHIP. 

AVERAGES. 
AVERAGE   OF   PAYMENTS. 


"  When  you  set  out  to  do  rnnything,  novor 
l^  anything  disturb  you  from  doing  tha$  one 
thing.  This  power  of  putting  the  thought 
tm  one  particular  thing ^  and  keeping  it  there 
for  hours  at  a  time  takes  practice;  and  it  takes 
a  long  tin%e  to  get  into  the  habit." 

— TTkomas  A.  Edison. 
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THOROUGH   TRAINING. 


THIS  is  the  age  of  the  trained  man  and  the  trained  woman. 
That  is  the  thing  I  want  to  write  on  jour  hearts.  There 
was  a  time  in  this  oonntry  when  opportunities  were  so  great, 
and  there  was  so  much  to  be  done,  that  any  man  or  any 
woman  who  had  a  good  heart  and  a  good  character,  and  a 
strong  arm,  might  achieve  a  certain  degree  of  success.  I 
am  not  saying  that  that  time  has  entirely  passed.  I  hope 
it  will  be  long  before  it  is  entirely  passed.  But  this  I 
am  saying  to  you,  that  if  I  were  a  young  man  or  a  young 
woman,  going  out  into  the  world  to-day,  I  should  not  dare 
to  go,  unless  I  had  given  myself  every  possible  educational 
opportunity;  unless  I  had  made  myself  absolutely  master  of 
the  thing  I  wanted  to  do. 

I  tell  you  to-day  that  the  tragedy  of  modern  life  is 
the  tragedy  of  the  half- educated  man  or  woman.  It  is  the 
tragedy  of  the  man  or  woman  who  wants  to  do  something 
and  cannot  do  anything  well. 

Hamilton    W.  Mabie, 
In  address  to  bv^siness  college  students. 
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TALKt 

As  a  means  of  expressing  the  parts  of  a  solution  to 
a  problem,  the  equation  is  used  in  all  arithmetic  work. 
From,  the  simplest  statements  of  tfie  child  in  early 
number  work  to  the  most  complex  wo7'k  of  the  advanced 
student,  the  equation  is  in  cortstant  use. 

The  priviary  pupil  makes  all  his  use  of  the  equation 
without  the  formality  of  itaming  it,  and  the  results  are 
Jii,.st  as  good.  The  older  pupil  may,  if  the  teacher  sees 
fit,  pursue  the  elcni.entnr'j  discussion  of  Die  equation 
here,  as  a  basis  for  information,  or  for  his  later  work 
in  advan-ced  mathematics. 

An  equation  is  a  statement  of  equality  between 
two  numerical  expressions,  as,  2+2  =  4. 

The  parts  on  either  side  of  the  sign  of  equality 
are  ca!!ed  the  members. 

When  a  member  is  separated  into  parts  by  either 
of  the  signs  +  or  -,  the  parts  are  called  terms. 

illustrations: 

12  inches  =  1  foot.  Here,  each  member  is  a  term. 
4  +  4  =  8.  Here,  4.  4,  and  8  are  all  terms.  An  area  4 
ft.  wide  and  6  ft,  long  =  24  sq.  ft.  Here,  each  mem- 
ber is  a  term,  multiplication  being  understood  in  the 
I  first. 

TRUTH    OF    EQUATIONS. 

Some  equations  are  always  true  and  may  be  usee 
I  the  solution  of  any  problem,  as, 

1.  4  +  4  +  4-3x4. 

2.  3  feet  =  1  yard. 
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3.  4  times  my  age  =  3  times  my  age  +  once  my  1 
age. 

4.  1728  +  12  =  144. 

Other  equations  are  true  only  when  found  in  certain 
problems;  hence,  they  can  only  be  used  in  the  solutiou 
of  those  problems,  as, 

1.  Length  of  a  board  walk  ~  140  ft. 

2.  The  cost  of  a  piano  =  $700. 

3.  i  of  my  money  ~  J  of  yours  =  J  of  Elmer's. 

CHANQE8   IN    EQUATIONS. 

Sometimes  the  given  form  of  an  equation  is  not 
desired.  It  may  be  changed  to  the  desired  form  by 
one  or  more  of  the  following  ways:  — 

1.  Turned  Around.— This  means  putting  the  right 
member  where  the  left  was  found,  and  placing  the 
left  where  the  right  was,  as, 

6  +  3-3x3,  which  may  be  written  3x3  =  6  +  3, 
and  is  still  a  true  statement  of  the  equality. 

This  change  is  made  on  the  principle  that 

Equals  are  equals  in  whatever  order  they  are  placed. 

3.  Simplified. —  This  is  done  in  the  same  way  that 
other  numerical  expressions  are  simplified,  as.  from  the 
preceding  equation, 

6  +  3=3x3.  Performing  the  indicated  operatioGS. 
we  have  9-9. 

The  requisite  here  is  that  only  similar  terms  be 
found  in  each  member,  as, 

4  day  +  ^  day  =  12  hr.  +  8  hr.,  which  simplified  is, 
i  day  =  20  hr. 

5.  Multiplied. —  An  equation  may  be  multiplied  by 
multiplying  each  member  by  the  same  number,  as. 

4  =  2x2.  Multiply  both  members  by  2  and  we 
have  8  -  2  (  2  X  2  ),  or  8  =  8.     In  the  form  8  =  8,  we 
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have  both  multiplied  and  simplified  the  original  equa- 
tion. 

T}tis  may  be  done  on  the  prinriple.i  that 

1.  Equals  multiplied  b;  equals  give  equals. 

2.  Hultiplying   all  tbe   terms   of  an    equation    by  the    lame 
nnmber,  multiplies  tlie  equation  by  tliat  number. 

To  show  the  simple  form  which  this  application  of 

I  the  equation  may  take,  note  this:  — 
I     What  is  the  cost  of  3  pencils  @  2f  each? 
I  Cost  of  1  pencil  ^  2''. 

I  Cost  of  3  pencils  =  6?". 

[     We  get  the  second  equation  from  multiplying  the 
first  by  3. 

4.  Divided. —  An  equation  may  be  divided  by  find- 
ing the  same  fractional  part  of  each  of  its  members, 


r 


F6  =  3  +  S.    Divide  by  3.    Then  2  =  1  +  1. 
This  is  done  on  the  principles  that 

1.  Equals  divided  by  equals  give  equal  qnotienta 

2.  Dividing  tlie  terms  of  a  member  by  a  number,  divides 
the  member  by   that  number. 

Applied  to  a  simple  problem,  we  have :  — 
If  4  pencil  tablets  cost   12/,  what  is  the  cost  of 
,ch? 

Cost  of  4  tablets  -  12/. 
Cost  of  1   tablet  =  3/. 
For  the  second  equation  which  contains  the  de- 
sired result,  we  simply  divide  the  first  by  4. 

Note. —  If  the  teaober  givea  pupils  as  many  simple  problems 
to  be  performed  by  tbe  use  of  equations,  as  will  acquaint  them 
with  the  use  of  tbe  e<}uation,  it  is  time  well  spent. 
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Many  of  the  new  arithmetics  very  properly  introduce, 
and  carry  along,  the  idea  of  ra/tio  in  an  informal  way, 
at  an  early  stage  of  the  pupil's  work  in  artthmetic. 
Any  proper  system  of  teaching  primary  lumhers  must 
include  the  ratio  idea. 

The  work  in  the  first  part  of  this  ^'Help"  on  Measures 
for  Little  People  embra^ces  the  ratio  plan.  Whenever 
the  child  makes  a  com^parison  of  6  inches  with  1  foot, 
2  quarts  with  1  gallon,  etc.,  he  uses  the  ratio  id-ea. 
Consequently,  he  learns  to  think  in  the  ratio  way  from 
the  first,  without  the  formality  of  calling  it  so. 

The  use  of  ratio  is  very  common.  When  you  hear 
people  say  "99  out  of  100,"  "4  out  of  6,"  "  I  pay  5% 
interest  {5  out  of  100),"  '^  ^  of  my  tim^e  is  spent  cU 
home  {meaning  Jj,  parts  of  6),"  etc.,  we  do  not  ordi- 
narily say  they  use  the  ratio  idea,  yet  it  is  nothing  less. 

TJvere  need  be  no  time  set  apart  for  the  formal 
teaching  of  ratio.  When  tJie  teacher  deems  it  advisable 
to  define  it,  and  dwell  upon  it  in  particular,  she  may  do 
so.  For  convenience,  at  such  a  tims,  the  matter  which 
follows  is  included  here. 

Ratio  is  a  comparison  of  the  magnitudes  of  num- 
bers of  the  same  kind. 

We  may  compare  numbers  of  the  same  kind  in 
two  ways :  By  their  difference ;  and  by  the  number 
of  times  one  is  found  in  the  other.  The  latter  is  a 
comparison  of  ratio. 

The  number  taken  for  the  standard  of  compari- 
son is  called  the  consequent. 
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The    number    compared    with   the    consequent    is 
klled  the  antecedent. 

SIGN     OF     A     RATIO. 

Ratio  may  be  expressed  by  tbe  sign  :,  as  in  3:4, 
thich  is  read,  3  is  to  4,  or  the  ratio  |,  or  the  ratio 
3  to  4. 

It  may  be  expressed  as  a  division,  as, 
I  or  3^2,  or  2)3. 

It  la  usually  expressed  in  one  of  these  ways:  3:4, 
or  I 

In  each  of  the  above,  3  is  tbe  antecedent.  The 
.^nnsequent  in  both  is  4. 

THE    VALUE    OF    A    RATIO. 

The  value  of  a  ratio  is  found  by  dividing  the  ante- 
cedent by  the  consequent. 

The  value  of  the  ratio  4  :  2  is  4  +  2  =  2.  The 
value  is  2. 

The  value  of  the  ratio  $8  to  $2  is  4.  This  means 
that  in  $8  there  are  4  times  $2,  not  $4  x  $2.  From  this, 
it  is  seen  that  the  valu,e  of  a.  ratio  is  always   abstract. 

The  numbers  used  in  the  ratio,  as  shown  above, 
may  both  be  abstract,  or  may  both  be  concrete.  The 
value  is  never  concrete. 
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OTHER    NAMES    USED. 


The  uumbera  compared  in   a  ratio  are   called  the 
terms. 

The   numbers  of  a  ratio  considered   together  are 
called  a  couplet. 

When  the  ratio  is  written  in  this  way,  $4 :  $2,  it 
is  called  an  indicated  ratio. 

The  value  is  called  a  numerical  ratio. 
Illustration  ; 

$10  :  «5  =  2. 

Indicated  ratio.    Numerical  ratio. 
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Remember : 

1.  The  numerical  ratio  is  always  found  by  dlviaion. 

2.  The  nnmbers  of  a  ratio  must  be  of  the  Eame  kind. 
There  can  be  no  comparison  of  numbers  sach  afi  6 

years  with  4  cents. 

WRITINQ    A    RATIO. 

Whenever  an  indicated  ratio  has  concrete  nambeta 
for  its  terms,  it  may  be  written  as  an  indicated  ratio 
whose  terms  are  abstract,  as, 

(concrete)        24  horses  :  6  horses, 
(abstract)         24  :  6. 

In  either  case,  the  value  is  4.  Hence,  the  ratio  is 
the  same  whether  the  terms  are  concrete  or  abstract, 
so  long  as  they  are  numerically  equal. 

For  all  practical  work  in  solving  problems  where 
ratio  is  used,  it  is  more  convenient  to  consider  the 
terms  as  abstract. 

FINDING    THE    MISSING    PART. 

Where  one  part  of  a  ratio  is  not  written,  ws 
may  find  it  in  the  way  shown  here:  — 

PROBLEM : 

What   is  the  ratio  of   15   days  to  3  days  ?     Hers 
we  are  to  find  the  value. 
Statement  and  Work  : 

15  days  :  3  days  =  (?) 

15  :  3  -  5. 


problem: 

6  is  the  ratio  of  what  number  to  10  9 
Statement  and  Woes: 

(!)  :  10  =  6. 
Inversely,  to  work  above  :  6  x  10  =  60. 


problem: 

10  is  the  ratio  of  40  years  to  what  ? 
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Statxkxnt  ajstd  Wobk: 

40  years  :  ?  years  =  10. 
40  :  ?  =  10. 
40-»-10  =  4/ 

Since  the  required  result  is  to  be  years,  we  name 
the  4,  yearSj  thereby  changing  back  to  the  concrete. 

X    FOR    THE    UNKNOWN    QUANTITY. 

XAI^Kt 

It  w  not  necessary  that  the  pupil  know  anything  of 
the  word  algebra  to  make  intelligent  and  practical  use 
of  jc  for  the  unknown  quantity.  Instead  of  using  the 
t  for  the  unknown  quantity,  teach  him  early  to  use  jc. 

In  the  preceding  problems  in  ratio  we  have  used 
?  to  represent  the  number  to  be  found.  The  ?  prop- 
erly belongs  at  the  end  of  an  interrogation,  and 
not  to  represent  the  unknown  quantity.  For  the 
latter  purpose,  the  letter  x  has  come  into  common 
use. 

example: 

20  is  the  ratio  of  what  number  to  9? 

Statement  : 

X  :  9  =  20. 
20  X  9  =  180. 

Remember  that  the  use  of  x  always  means  that 
we  are  to  find  the  number  it  represents. 
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problem: 


What  is  the  ratio  of  a  loan  of  $10  for  4  mo.  to  a 
loan  of  $5  for  6  mo.? 

A.  H.— 25 
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Explanation: 

$10  for  4  mo.  =  4  X  $10,  or  $40  for  1  mo. 
I  5  for  6  mo.  =  5  X  $6,  or  130  for  1  mo. 

Then  $40  :  $30  =  a?. 

Find  X. 

We    may  indicate    the  above  work    in  a  shorter 
way: — 

4  X  10  :  5  X  6  =  x. 
40  :  30  =  li 


problem: 

A  surface  has  an  area  of  150  sq.  ft.  and  is  30  ft 
long.  What  is  the  ratio  of  its  width  to  that  of  a 
surface  of  200  sq.  ft.  which  is  40  ft.  long? 

Explanation: 

-Width  of  1st  surface  =  W  ft. 
Width  of  2d  surface  =  ^  ft. 

Then  W  :  W  =  ^. 

150  X   40    _   1 
80       200  ■■•• 

Inspection  shows  the  result  in  the  above  to  be  1. 

AXIOMS. 

For  much  work  in  ratio  as  ratio,  in  proportion, 
or  with  equations,  the  common  axioms  are  valuable. 
Their  truth  any  pupil  in  the  upper  grammar  grades 
may  prove  for  himself. 

They  are  given  here: — 

i.  //  equals  are  abided  to  equals,  the  sums  are  equal. 

2  +  4  =  3  +  3. 
Then  2  +  4  +  5  =  3  +  3  +  5. 
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9.  lumbers  equaZ  to  the  same  number  or  equaZ  numr 
hers  are  equal  to  each  other. 

4  =  2  +  2 

and 

3+1 =2+2 

Then,  4  =  3  +  1. 

* 

3.  If  equals  are  subtrdcted  from  equals^  the  remain^ 
ders  are  equal. 

6  =  4  +  2 
Then,  6-3  =  4  +  2-3. 

4.  If  equals  are  multiplied  by  equals,  the  products 
aire  equal. 

3x4=6x2 

Then,  3x4x4-6x2x4. 

5   If  equals  are  divided  by  equals,  the  quotierUs  are 
eqVfOl. 

40  =  20X2 
Then,  40  ■»- 10  =  20  x  2  ■»- 10, 
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It  cannot  be  said  that  proportion  has  much  practical 
use  judging  from  the  manner  in  which  arithmetic  is 
taught  in  most  schools  at  present.  Its  chief  uses  seem* 
to  be  in  worh  demanding  a  knowledge  of  the  more  ad^ 
vanced  mathematics. 

Like  some  other  subjects  in  this  "Help/'  it  is  included 
because  som^e  teachers  consider  it  impoj'tant.  In  schools 
where  the  foundation  for  geometry  and  physics  is  laid, 
a  study  of  this  subject  will  be  valuable. 

A  proportion  is  an  expression  of  equality  be- 
tween ratios. 
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The  ratio  4  :  5  is  the  same  as  8  :  10.     We  express 
this  in  a  proportion  in  this  way:  — 

4  :  5  :  :  8  :  10. 

The  doable  colon,  :  :,  is  osed  here  to  denote  the 
equality.    We  may  write  it, 

4  :  5  =  8  :  10, 
or 

TERMS    USED. 

In  every  proportion  there  are  four  terms.     These 
are  named  from  left  to  right. 

The  first  and  fourth  terms  are  called  the  extremes. 
The  second  and  third  terms  are  called  the  means. 

4  :    24  :  :  5  :  30 
I I 

means 


extremes 
THE    RATIOS. 


While  the  two  terms  of  a  ratio  must  be  of  the 
same  kind,  the  ratios  of  a  proportion  need  not. 
We  may  have  a  proportion  like  this:  — 

4  days  :  8  days  :  :  3  men  :  6  men, 

or 
$4  :  $9  :  :  8  :  18. 

The  ratios  may  be  — 

both  concrete^ 
both  abstract, 
one  abstract,  the  other  concrete. 

In  solving  problems  in  proportion,  the  terms  may 
all  be  considered  as  abstract  and  the  result  named 
from  inspection  for  what  is  wanted. 

The  product  of  the  rneani  equals  the  produet  of  the  «z- 
tremee. 
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When  the  terms  of  any  proportion  are  written  as 
abstract,  the  above  is  true, 

TO  illustrate: 

1.  4:6::8:12. 

Product  of  means  =  6  x  8,  or  48. 
Product  of  extremes  =  4  x  12,  or  48. 

2.  |8:$16::5:ia 

Consider  the  terms  as  abstract. 
Then  product  of  means  =  16  x  5,  or  80, 
product  of  extremes  =  8  x  10,  or  80. 

8.   4  mo.  :  9  mo.  :  :  |18  :  $40.50. 

4  :  9  :  :  18  :  40i. 
9  X  18  =  162. 
4  X  40i  =  162. 

Either  extreme  is  eqiuil  to  the  prodnet  of  the  meani  divided 
by  the  other  extreme. 

TO   illustrate: 

1.  10:25  ::6: 15. 

2SX6  —    -ir  85X5   ^-trx 

10  ^^*  16  ■'^^• 

2.  4  men  :  20  men  : :  $1  :  $5. 

20X1  _j                aoxi_e 
— * 4.  —1 0. 
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problem: 


Find  the  missing  term  in  4  :  18  :  :  10  :  a?. 

18X10  ^  ^5^ 

.'.x  ^  45. 


problem: 

Four  men  working  6  days  complete  a  piece  of  work. 
How  long  will  it  take  six  men  ? 

6  men  :  4  men  : :  6  days  :  x  days. 


4  X6  __   A 
6      "" 


. ' .  a;  =  4  days. 
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PROBLE 

If  7  tons  of  coal  cost  |28,  what  will  9  tons  cost? 

7  tons  :  9  tons  : :  |28  :  %x. 

X  =  136. 

NoTB. — The  two  preceding  problems  illustrate  l3ie  impiaotioal 
Bide  of  proportion  in  ordinary  simple  problems.  Any  papil  will 
solve  them  by  the  osual  way  while  he  is  stating  the  proportioiL 
For  instance,  for  the  last  one,  how  simple  to  say, 

^^If  7  tons  oost  |28,  one  ton  costs  $4  and  9  tons  cost  $36,'* 
or  «'If  7  tons  cost  |28,  9  tons  cost  $36." 

The  proportion  is  in  the  last  solution  but  how  infinitely  more 
practical  it  is  to  make  no  reference  to  it  in  a  formal  manner 
at  all.  If  you  are  untangling  intricate  compound  arithmetical 
curiosities,  proportion  may  serve  you,  but  for  the  grammar  school 
pupil  it  does  not  appear  to  be  time  well  spent. 

Either  mean  is  equal  to  the  produot  of  extremes  divided  hy 
the  other  mean. 

TO  illustrate: 

4  :  10  :  :  6  :  15. 

4  X  IS  _  ^  4  X  15  _   -^ 

■"liO  0.  6       ""   Iv/. 


PROBLEMS. 

PROBLEM : 

Find  the  missing  term  in 

9  :  2: :  :  12  : 4. 

.  • .  a:  =  3. 


problem: 

A  piece  of  work  can  be  done  by  7  men  in  4  days. 
How  many  days  should  it  take  6  men? 

7  men  :  6  men  :  :  x  days  :  4  days. 
.'.  a:  =  4§  days. 


PROPORTION. 


881 


wli< 


th. 


Note. —  The  way  to  find  the  fourth  tenn  of  a  proportion 
)n  three  are  given,  has  long  been  popularly  known  as  Bolv- 
ig  problems  by  "  the  rule  of  three,"  or  because  of  the  frequency 
ith  which  it  was  iiaed  a  generatiou  ago,  it  was  often  called 
the  golden  rule  of  three."  To-day  the  average  pupil  leaving 
gratnniar  school  does  not  ktiow  what  is  meant  by  the  name. 


PROBLEM : 

If  4  barrels  of  flour  cost  $15,  what  will  42  barrels 
cost! 

Statemknt  and  Work: 

ti  bbla.  :  42  bbls.  :  :  $15  :  $x. 
^^  =  157i 
.-.     :r-$157i. 
ROBLEM : 

A  pole  9  ft,  higb  casts  a  shadow  of  12^  ft.  At 
the  same  time,  a  near-by  tree  casta  a  shadow  of  28 
ft.    How  tall  is  the  tree  ? 


Statemknt  and  Wohk  : 
12i  ft.  shadow  : 


28  ft.  shadow  :  :  9  ft.  :  j:  ft. 

^  -  20.16 
.  X  =  20.16  ft. 


problem: 

A  railroad  contractor  has   120  men  at  work  and 
has  provisions  on  hand  to  supply  them  for  3  months. 
He  increases  the  force  to  200  men.     How  long  will 
his  provisions  last  them  ? 
Statbmbnt  and  Work: 

200  men  :  120  men  :  :  3  months  :  x  months. 

800       -    if. 

.'.  X  =  1^  mo.,  or  1  mo.  24  da. 

NoTB. —  In  problems    like  the  preceding,  the  pupil    must  use 
caeut  in  stating  hia  proportion.     He  knows  that  the  food  will 
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not  last  200  men  as  long  as  it  will  120  men.     He  most  state  hii 
proportion  accordingly. 


problem: 

A  train  goes  92  miles  in  3  hours.    At  the  same  rate, 
in  what  length  of  time  will  it  go  122  miles? 

Statxmekt  and  Work: 

92  miles  :  122  miles  :  :  3  hr.  :  a;  hr. 
.*.  X  =  3H  hr.,  or  3  hr.  58H  niin. 


problem: 

10  men  in  26  days  earn  $500.    What  will  5  men 
earn  in  4  days  at  the  same  rate  ? 

Statement  and  Wobk  : 

5  X  4  X  500  __   QQ  6 
10  X  36       —   OOi^. 

.•.a:  =  $38A. 


PROBLEM : 

A  farmer  has  a  bin  8  ft.  wide,  10  ft.  long,  and  6  ft. 
deep,  that  holds  384  bu.  of  wheat.  How  deep  must 
he  make  another  that  is  15  ft.  long  and  10  ft.  wide, 
so  that  it  will  hold  720  bushels  ? 

Statement  and  Work: 


8: 

10: 

720: 

10 

15 

384 

[ :  :  6  ft. 

:  X 

a 

10  X  16  X  884  X  6  _ 
8  X  10  X  720 

6. 

• 

a:  =  6  ft. 

Note: — Use  canoellation   in   all  work   in   proportion.      It   b 
one  of  the  places  where   cancellation  can  be  used   to   great   ad 
vantage. 


r 


PROPORTION. 
PARTITIVE    PROPORTION. 


PALKt 

Many  problems  in  partitive  proportion  are  given,  in 
the  arithmetics.  As  a  rule,  the  problems  are  not  of  n, 
practical  or  useful  nature.  Since  many  pupils  will  be 
called  upon  to  work  with  tftem,  nevertheless,  a  few  are 
given  in  this  booh. 

Problems. 
problem: 

B's  money  is  equal  to  4  times  what  A  baa.    They 
both  have  $2000.    How  much  has  each ) 
Solution: 

A's  money  =  1  A's  money. 
B's  money  -  4  A's  money. 
A's  and  B's  money  -  5  A'g  money. 
5  A's  money  =  $2000. 
A's  money  =  $400. 
4  A'8  money,  or  B's  money  ^  4  x  $400,  or  $1600. 


PROBLEM : 

Divide  $840  between  two  men  in  such  a  way  that 
they  take  it  in  the  ratio  5  to  7. 
Solution i 

Divide  it  into  5  +  7,  or  12  equal  parts. 
1  part  =  1*2  of  $840,  or  $70. 
5  parte  -  5  x  $70  =  $350. 
7  parts  =  7  X  $70  =  $490. 
.  * .  one  receives  $350,  the  other  $490. 
This  problem  may  be  made  very  simple  by  using 
X  ,to  equal  the  value  of  one  of  the  parta.    Then, 
bx+7x=  $840    (1) 

12  a;  =  $840    (2)  {Divide  by  12.) 

J  =  $  70    (3) 
5  rr  =  $350    (4)  (Multiply  (3)  by  5.) 
7  3;  =  $490    (6)  (Multiply  (3)  by  7.) 
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Such  problems  may  also  be  solved  by  proportioii, 
as,  in  the  preceding  problem, 

12  :  5  :  :  $840  :  %x. 

70 

12^  =  350. 

X  =  $350. 
12  :  7  :  :  $840  :  $x. 

70 

1^1*2  =  490. 
X  =  $490. 


problem: 

A  man  willed  $3900  to  his  three  sons  so  that  the 
youngest  had  $100  less  than  the  second  son,  and  the 
second  had  $100  less  than  the  oldest.  What  was  the 
share  of  each  one? 

Solution  : 

To  make  this  simple,  we  will  let  the  share  of  the 
youngest  equal  x.    Then, 

Share  of  youngest  =  x. 
Share  of  second     =  x  +  $100. 
Share  of  oldest      =  a;  +  $100  +  $100. 

(Adding)  What  all  get  =  Sx  +  $300. 
Then,  3  a;  +  $300  =  $3900. 

dx  =  $3600. 
X  =  $1200. 

Substituting  the  value  of  x, 
the  youngest  gets  $1200, 
the  second  gets  $1200  +  $100,  or  $1300, 
the  oldest  gets  $1200  +  $100  +  $100  =  $1400. 


problem: 

Divide  $260  into  parts  proportional  to  J,  i,  and  {. 

Explanation: 

Since  the  fractions  have  no  common  name,  reduce 


r 


PARTNERSHIP. 


to  a  common  oenommator.    Then  we  nave  A,  i^,  aad 
^,  or  13  parts  in  all. 

1  part  =  A  of  $260,  or  $20. 

4  parts  =  4  X  $20,  or  $80. 

6  parts-  6  x  $20,  or  $120. 

3  parts  -  3  X  $20,  or  $60. 


PARTNERSHIP. 


When  two  or  more  [arsons  join  their  capital  and 
services  for  business  purposes,  the  gains  or  losses  to 
be  divided  as  agreed,  they  are  said  to  be  iu  partner- 
ship. 

A  special  or  silent  partner  is  one  who  is  not 
active  in  the  business,  and  whose  liability  is  limited 
by  the  amount  he  has  invested. 

General  partners  are  those  who'  conduct  the 
business. 

A  resource  or  asset  is  anything  belonging  to  the 
firm  and  having  a  commercial  value. 

A  llaViility  is  a  debt  owed  by  the  firm. 

The  net  worth  of  a  firm  is  the  excess  of  its  assets 
over  its  liabilities. 

When  a  firm  is  uuable  to  pay  its  debts  iu  full,  it 
is  said  to  be  insolvent  or  bankrupt. 

There  are  two  kinds  of  partnership,  simple  and 
compound. 

A  partnership  is  said  to  be  simple  when  each 
partner  invests  his  money  for  the  same  time. 

A  partnership  is  said  to  be  componnd  when  part- 
ners invest  their  money  for  different  periods  of  time. 

These  teims  are  used  merely  to  designate  the 
difference  as  used  in  arithmetic.  In  the  business 
world,  the  two  are  merely  spoken  of  as  partnerships. 

When  partnership  profits  or  losses  are  to  be  settled, 
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the  time  the  capital  has  been  invested  is  a>n  element 
to  be  considered,  if  the  partnership  is  componnd. 


PROBLEMS. 

problem: 

Three  men  engage  in  the  cattle  trade  for  a  year. 
A  puts  in  $2600,  B  puts  in  $4000,  and  C  pats  in 
$3500.  At  the  end  of  a  year  their  profits  are  $5050. 
What  part  of  it  should  each  take? 

SoLunoK  No.  1 : 

It  should  be  divided  in  proportion  to  the  sums  in- 
vested, or  2600,  4000,  and  3500.  To  simplify,  divide 
each  by  100  and  the  parts  are  proportional  to  26,  40» 
and  35. 

The  number  of  parts  =  26  +  40  +  35,  or  101. 

Then  A  receives, 

101  :  26  :  :  $5050  :  $x. 

96  X  6050  -  r^^rx 


101        -  JOUU. 

X  =  $1300. 

B  receives, 

101  :  40  :  :  $5050  :  $x. 

^^^^  =  2000. 

X  =  $2000. 

C  receives, 

101  :  35  :  :  $5050  :  $a;. 

85X6060^   17rA 

101  X  I  y  V. 

X  =  $1750. 

Solution  No.  2 : 

The  fractional  method  is  simpler  when  the  propo^ 
tional  parts  are  found,  as, 

A  receives  -j^  of  $5050,  or  $1300. 
B  receives  ^  of  $5050,  or  $2000. 
C  receives  f^  of  $5050,  or  $1750. 
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^nOBLEM  ; 

^M  A  bankrupt  owes  four  creditors  as  follows:  A, 
$150;  B,  8200;  C,  8100;  and  D,  $150.  His  property 
is  worth  $486.  How  much  of  it  should  each  creditor 
receive  ? 

SOLCTIOfT  : 

Dividing  the   sums   due  by  50,  they  are   propor- 
tional to  3,  4,  2,  and  3. 

$486  must  be  divided  into  3  +  4  +  2  +  3,  or  12  equal 
parts. 

Then,  A  receives  A  of  $486,  or  $121.50. 
B  receives   ^  of  $486.  or  $162.00. 
C  receives  ^  of  $486,  or  $81. 
D  receives  same  as  A,  or  $121.50. 
The  last  part  of  the  solution  may  be  simplified  in 
this  way : — 

1  of  the  equal  parts  = -^  oi  $486,  or  $40.50. 
A  receives  3  x  $40.50,  or  $121.50. 
B  receives  4  x  $40.50,  or  $162. 
C  receives  2  x  $40.50,  or  $81. 
D  receives  $121.50. 


PROBLEM : 

A  and  B  pay  $36  rent  for  a  pasture.    A  grazes  on 
it  4  horses,  and  B  grazes   10  sheep.    They  estimate 
that  1  horse  eats  as  much  as  2  sheep.    What  part  of 
the  rent  should  each  pay? 
Solution  : 

1  horse  eats  as  much  as  2  sheep. 
4  horses  eat  as  much  as  8  sheep. 
Hence,  the  rent  should  be  proportioned  as  8  to  10, 
or  18  equal  parts. 

A  should  pay  A  of  I36,  or  $16. 
B  should  pay  H  of  $36,  or  $20. 


THE    ARITHMETIC    HELP. 


PROBLEM : 

A  and  B  form  a  partnership.    A  invests  $2600  and 
B  $3000.    Ten   months  later  A  adds  $500  to  his  in- 
vestment.    At  the   end  of  a  year  the  net  profits  are 
$2010.    What  should  each  receive? 
Solution: 

Use  of  $2500  for  1  yr.  =  use  of  12  x  $2500.  or  $30000 
for  1  mo.  Use  of  $500  for  2  mo.  =  use  of  2  x  $500, 
or  $1000  for  1  mo.  A's  investment  =  $30000  +  $10"^ 
or  $3HXK)  for  1  mo.  B's  investment  =  the  use  of  iJ 
X  $3(XXt,  or  $36000  for  1  mo.  Dividing  the  investment 
of  each  for  1  mo.  by  1000,  we  find  the  parts  pro- 
portioned to  31  and  36. 

A  receives  U  of  $2010.  or  $930. 
B  receives  ^  of  $2010,  or  $1080. 


AVERAGES. 


The  average  of  a  set  of  numbers  is  a  number 
vrhich  can  be  put  in  place  of  each  of  them  without 
changing  the  sum. 

The  sum  of  3,  6.  and  12  is  21.  If  we  put  7  in  place 
of  each,  the  sum  is  21.  Hence,  7  is  said  to  be  the 
average  of  the  three  numbers  3,  6,  and  12. 

To  find  the  average,  the  numbers  or  quantities  most 
be  of  the  same  kind. 

To  find  the  average, 

1.  Find  the  Bum  of  the  qnantitiei, 

2.  Divide  the  Bom  by  the  niunber  of  quantities  added. 


PROBLEMS. 
problem: 

Find  the  average  cost  of  soap  at  5/,  6^,  and  10/  a 
bar. 


AVERAGES.  399 

l^OBK  AND  Explanation: 

6/  +  6/  +  10/  =  21>. 
21/  -  3  =  7/. 

The  number  of  values  considered  is  3.  The  aver- 
age value  is  If. 

PROBLEM : 

In  one  week  a  merchant  received  cash  as  follows : 
Monday,  $214.25 ;  Tuesday,  $156.93 ;  Wednesday,  $236.- 
50 ;  Thursday,  $187.90 ;  Friday,  $168.10 ;  and  Saturday, 
$326.    What  were  his  average  daily  receipts  ? 

BXPLANATION  : 

For  the  week  he  received  the  sum  of  the  daily  re- 
ceipts, or  $1289.68.  The  average  receipts  were  \  of 
$1289.68,  or  $214.95. 


problem: 

I  mix  20  lb.  of  coffee  @  20/,  15  lb.  @  30/,  and  20 
lb.  @  40/.    What  do  I  gain  by  selling  the  mixture 
40/? 

Explanation  : 

20  lb.  @  20/  =  $4.00. 

15  lb.  @  30/  =    4.50. 

20  lb.  @  40/  =    8.00. 

55  lb.    cost        $16.50. 

55  lb.  @  40/  =  $22.00. 

I  gain  $22.00  -  $16.50,  or  $5,50. 


problem: 

What  is  the  average  cost  of  the  mixture  in  the 
preceding  problem  ? 

Solution  : 

Since  55  lb.  of  the  mixture  cost  $16.50,  one  pound 
of  the  mixture  costs  ^  of  $16.50,  or  30/. 

NoTB. — The  preceding  problems  inolude  about  all  the  features 
of  average  that  the  pupil  will  ordinarily  meet.  They  will  enable 
him  to  do  intelligent  work  on  any  problem  that  is  apt  to  be  pre- 
sented to  him. 
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AVERAGE    OF     PAYMENTS. 


TAK.KI 

WTi,ile  work  in  average  of  payments  does  not  havt 
a  practical  value  for  many  pupils,  any  Of  them  mai/ 
have  occasion  to  use  it  in  later  life.  Tli^re  i«  nothing 
difficult  about  it,  and  a  few  lessons  in  it  may  be  help- 
ful. 

Introduce  the  subject  in  this  way : — 

1.  The  use  of  $3  for  2  mo.  is  equal  to  the  use  ot 
$1  for  how  many  months  ? 

The  use  of  $3  for  2  mo.  equals  the  use  of  $1  for 
3  times  2  mo.,  or  6  mo. 

2.  The  use  of  $4  for  1  mo.  will  balance  the  n« 
of  $2   for  how   many  months  ? 

The  use  of  $4  for  1  mo.  will  balance  the  use  of 
$2  for  2  mo.,  because  $2  is  i  ot  $4.  Hence,  it  must 
be  used  twice  as  long  as   $4. 

3.  $100  for  2  years  will  balance  $50  for  how  lone? 
$50  is  I  of  $100 ;  hence,  it  must  be   used  twi^- 

as  long  as  the  1100.  or  4  yr. 

The  average  of  payments  is  the  way  of  fiudicL' 
the  time  at  which  two  or  more  sums  of  money,  due 
on  different  dates,  may  be  paid  so  that  neither  debtor 
nor  creditor  lose  by  the  transactiou. 

This  is  sometimes  called  equation  of  pajTuent>. 

The  average  time,  or  equated  date,  is  the  dn 
on  which  the  whole  sum  owed  may  be  paid  withn.; 
loss  to  either  party. 

The  term  of  credit  is  the  time  allowed  on  a  debt 
item  before  it  is  due. 


AVEKAGE    OF    PAYMENTS. 


PROBLEMS. 


IRoblem: 

A  merchant  owes  a  wholesale  house  $300,  due  in 
^mo.;  $150  due  iu  4  mo.;  and  $200  due  in  6  mo. 
lat  ia  his  average  term  of  credit  1 

CFLAITATION : 

$300  for  3  mo.  =  3  X  $300,  or  $  900  for  1  mo. 
$150  for  4  mo.  =  4  X  $150,  or  $  600  for  1  mo. 
$200  for  6  mo.  =  6  X  $200.  or  $1200  for  1  mo. 
$660  for  the  periods  above  -  $2700  for  1  mo. 
The  time  of  cr.  on  $2700  will  be  as  many  mo.  as 
poo  *  650,  or  4i^.    4tV  mo.  =  4  mo.  4^  da. 

NOTB. —  Where  the  fraotioa  of  «  day  ia  more  than    ^,  call    it 
E  day. 


problem:  ' 

W.  A.  Clark  bought  of  Browning,  King  &  Co.  these 
bills  of  goods:     Jan.  10,  $400  due  in  60  da.;   Feb.  10, 
$600  due  in   90  da.,  and  March  1,  $300  due  in  30  da. 
What  is  the  average  time  of  payment  ? 
Explanation: 

1st  bill  is  due  Jan.  10+60  da.  =  Mar.  11. 

2d  bill  is  due  Feb.  10  +  90  da.  -  May  12. 

3d  bill  is  due  Mar.  1+30  da.  =  Apr.  1. 
Assume  that  all  are  settled  on  May  13. 
Then, 

The  first  bill  Is  over  due  May  12  for  62  days. 

The  second  bill  is  over  due  May  12  for  0  days. 

The  third  bill  is  over  due  May  12  for  42  days. 

$400  for  62  da.  =  400  x  62  da.  for  $1,  or  24S00  da. 

$600  for  0  da.  -  600  X  0  da.  for  $1.  or  0  da. 

$300  for  42  da.  =  300  x  42  da.  for  $1.  or  12600  da. 

Average  term  of  cr.  on  $1300  =  $1  for  12600  da. 
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Then  I  owe  the  interest  on  $1  for  12600  da. 
The  int.  on  $1300  is  due  for  j-^  of  12600  da.,  or 
10  da. 

. ' .  the  average  date  is  10  da.  before  May  12,  or  May  2. 


problem: 

Wilhelmina  Case  bought  a  piano  for  $700  on  6 
months  credit.  She  paid  $300  cash.  In  what  time 
should  the  balance  be  paid? 

Solution  : 

$700  for  6  mo.  =  6  X  $700,  or  $4200  for  1  mo. 

The  balance,  or  $400,  should  be  paid  in  as  many 
months  as  credit  on  $400  will  equal  $4200  for  1  mo. 
This  is  T^  of  4200,  or  lOi 
.*.  the  balance  should  be  paid  in  10^  mo. 

remark: 

The  preceding  problems  include  all  the  phases  of 
the  subject  ordinarily  needed.  The  pupil  who  has  gone 
over  these  carefully  should  be  able  to  do  intelligent 
work  in  averaging  any  set  of  payments. 


PART    NINE. 


Powers  and  Roots 


* '  The  world  generally  gives  Us  admiration 
not  to  the  man  who  does  what  nobody  else 
ever  attempts  to  do^  but  to  the  man  who  does 
best  what  multitutles  do  well." 

—  Macaulay. 


(40K 


MOTHER    AND    TEACHER. 


WHEN  mothers  understand  what  true  edaoation  is,  and 
realize  what  a  power  for  good  every  good  teacher 
is  in  the  life  of  a  child,  and  set  themselves  to  secure  the  one 
and  to  preserve  the  other,  public  opinion  and  school  oflSoials 
will  be  with  them.  Then  we  shall  have  schools  that  are 
homes  where  children  live,  each  free  to  unfold  himself, 
through  his  activities,  and  each  teacher  has  leisure  to  study 
every  pupil  and  to  choose  the  methods  which  appeal  to  his 
temperament,  and  fit  his  intellectual   gifts. 

But  the  first  step  in  bringing  the  home  and  the  school 
together  must  consist  in  the  closer  relations  of  mothers  and 
teachers.  It  is  strange,  that,  though  allies  in  the  most  im- 
portant work  of  the  world,  they  only  occasionally  understand 
each  other.     .     .     • 

The  various  associations  of  mothers  and  teachers  should 
be  of  value  in  uniting  them  in  meetings,  under  any  name, 
which  bring  them  close  to  one  another  in  the  genuine  ex- 
change of  views  and  interchange  of  views  about  children. 

The  Success  Libbaby,  Vol.  II. 


(404) 


SQUARES  AND  SQUARE  ROOTS. 


The    square  of    a  oumber  is    the  product  found 
from  multiplying  a  number  by  itself. 

Thus,  9  is  the  square  of  3,  because  3  multiplied  by 
itself  gives  the  product  9. 

The    exponent   'Z    {'')   is    used    to   show    that  the 
square  of  the  number  preceding  it  is  to  be  found. 

Thus,  8"  means  that  the  square  of  8  is  to  be  found. 
8"  =  64  reads,  "  Eight  squared  equals  sixty-four." 

or,  "  The  square  of  eight  equals  sixty-four," 

»or,  "  Eight  to  the  second  power  equals  sixty- 
four." 
or,  "  The  second   power   of   eight   is   sixty- 
four." 
9>-81.        10>  =  100.        12^  =  144.        100* -10000. 
Let  the  pupil  find  all  the  squares  from  1  to  100, 
and  learn  the  squares  of  numbers  up  to  20. 

The  square  root  of  a  number  is  one  of  the  two 
equal  factors  of  that  number. 

Thus,  5  is  the  square  root  of  25,  because  it  is  one 
of  the  two  equal  factors  (5  and  5)  of  that  number. 

The  radical  sign  (\'     )  is  used  to  show  that  the 
square  rooJ;_of  the  number  after  it  is  to  be  found. 

rThus,  ^49  shows  that  the  square  root  of  49  is  to 
found. 
i 


V49  =  7  is  read,  "The  square  root  of  49  is  7." 
vl00  =  10        i-Iff  =  12        >226  =  16. 


Let  the  pupil  give  the  square  roots  of   4;   9;    16; 
49;  64;  81;  100. 

WW 
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Notice: 

1»  =  1  2"  =  4  3»  =  9  4^  =  16 

10"  =  100  IP  =  121  12^  =  144  18*  =  324 

100^  =  1(1000    125^  =  15625    150*  =  22500    175* -30625 
1000^  =  lOOOUOO  lOOOO'  =  100000000 

Uie  pupil  will  notice  frovn,  the  above  that. 

The  square  of  any  number  contains  twice  aa  many  fi^orei  a^ 
Iti  root,  or  twice  aa  many  less  one.  m 

That  is  the  reason  we  point  off  the  number.  <v| 
which  we  are  to  get  the  square  root,  into  periods  of 
two  figures  each.     For  each  period  of  two  figures  each, 
there  will  be  but  one  figure  in  the  root. 

Thus,  875639  is  pointed  off  87-56-39.  We  begin 
with  the  units'  place  to  point  off  and  should  there  be 
a  decimal  involved,  begin  from  the  decimal  point. 

Thus,  93634.0728  would  be  pointed  off  9-36-34.07-28. 


PERFECT    AND    IMPERFECT    SQUARES. 

A  perfect  square  is  a  number  that  can  be  re- 
solved into  two  equal  factors. 

Thus,  9  is  a  perfect  square,  because  it  can  be  re- 
solved into  the  two  equal  factors  3  and  3.  7,  19, 
23,  2323,  cannot  be  resolved  into  two  equal  factors. 

It  seems  strange  that  we  canuot  find  two  numbers 
which,  if  multiplied  together,  will  produce  those 
numbers,  yet  such  is  the  case.  They  are  called  Im- 
perfect squares  because  their  square  roots  can  be 
found  only  approsimaidy. 

Below  are  some  perfect  squares  with  their  factori 
Notice  the  number  of  like  factors  in  each. 
36  =  2x2x3x3. 
81  =3x3x3x3. 
144  =  2x2x3x2x3x8. 


r 
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Below  are  some  numbers,  with  their  factors,  that 
are  not  perfect  squares.  Notice  the  number  of  like 
factors  in  each. 

72  =  2x2x2x3x3. 
162  =  3  X  3  X  3  X  3  X  2. 

The  pupil  will  notice  that  in  every  case  the  per- 
fect square  has  an  even  number  of  tike  factors,  while 
every  number  that  is  not  a  perfect  square  has  not. 
Now  he  will  readily  see  that  the  factors  of  every 
perfect  square  may  be  grouped  into  two  groups  of 
like  factors,  and  the  product  of  each  group  is  the 
same.  Also,  that  the  product  of  each  group  is  the 
square  root  of  the  number. 

TO  illustrate: 

Find  the  square  root  of  3025. 

3025  =  5x5x11x11.  ^m 

The  two  groups  (5  x  H)  (5  x  H).  ^M 

The  square  root^Sxll^  or  55.  ^^ 

Remember : 

To  find  the  square  root  of  re  perfect  square, 
1st  Besolve  the  number  into  its  prime  factors.  ^^| 

2d.  Group  half  of  these  Actors.  ^H 

3d.  The  produot  is  the  sqaaie  root.  ' 

For  the  Pupil : 

Find  the  square  roots  of  the  following  perfect 
squares :  — 

8100        1225        625        225        196. 

H  lindlngr  tbe   Square  Boot  of  Auy  Number. 

The  square  root  of  144  is  12.  Let  ns  see  how  we 
found  it. 

12  =  1  ten  +  2  units. 
^L  12*   is  the  same  as  (10  +  2)^ , 
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Let  US  square  (10  +  2),  that  is,  multiply   10  +  2  by 

10  +  2. 

10+2 

10+2 

10»  +  (10  X  2) 

+  (10  X  2)  +  2» 


10»+2(10x2)  +  2" 
Then,  12»  =  10»  +  2  (10  x  2)  +  2« 

From  this  we  learn  that, 

The  aqnare  of  any  number  made  up  of  tent  and  unite  if 
equal  to  the  square  of  the  tens,  pins  twice  the  prodnet  of  the 
tens  hy  the  units,  pins  the  sqnare  of  the  nnitSk 

This  can  be  shown  by  the  following  dii^ram :  — 

(Prodttetoft«nib7imlti.)      (BauAreofnalta.) 


% 

10 

B 

1 

D2 

JO 

X 

A 

10 

SQUARE  OF  THE 
TENS 

IQI 

0 

10 

-i- 

i 
9 

I 


I 


A  (the  square  of  tens)  =  100 

B  +  C  (twice  the  product  of  tens  by  units)  =  40 

D  (square  of  units)  =  4 

A  +  B  +  C  +  D  (square  of  tens  and  units)  =  144 
That    is,  the    square  =  tens^  +  2  (tens  x  units)  + 
units^. 

EXAMPLE. 

Find  the  square  root  of  1024. 

Full  Explanation  : 

Pointing  off,  we  have  10'24. 
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Since  tbere  are  two  periods  in  the  square,  we  will 
have  two  figures  in  the  root. 

The  greatest  square  of  even  tens  in  1024  will 
make  a  square  of  900  units,  and  its  square  root  is  30, 
or  3  tens. 

10-24 )  30  +  2  =  32 
tens'  or  30»  -  900 


2  X  tens  =  2  X  30  -  60  (Trial  divisor) 
2  X  tens  +  units  -  2  x  30  +  2  =  62 


We  see  that  the  square  root  of  1024  will  be  some- 
where between  30  and  40.  Now,  to  find  the  units' 
figure  of  the  root. 

The  tens'  square  disposes  of  900  units. 

There  are  1024  -  900,  or  124  units  left. 
2  x  tens,  or  2  X  30  =  60. 

Use  this  product  as  the  trial  divisor. 

60  is  contained  in  124  about  2  times.  Place  the  2 
in  the  root. 

2  X  tens  +  units  =  2  x  30  +  2  -  62. 

Multiply  out.    Subtract. 

Square  root  -  32. 

SHORTER    EXPLANATION. 


(1.)  Point  off  the  num- 
ber into  periods  of  two 
figures  each,  as  before. 

(2.)  The  square  root  of 
the  first  period  is  2.  2  x 
2  =  4.  Write  the  2  in  the 
root  and  subtract  the  4 
from  4.  Bring  down  the 
next  period,  53. 


41 

53 

41 

23 

1269 

1269 

410 
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(3.)  2X2  =  4.  (Re- 
member the  4  is  to  be 
nsed  as  a  trial  divisor,  be- 
ing 2  X  the  tens.) 

4  is  contained  in  5  about 
1  time.  Place  1  in  the 
root,  also  on  the  right  of 
the  4  in  the  divisor.  Mul- 
tiply 41  by  1.  Subtract 
and  bring  down  the  next 
period. 


(4.)  2  X  21  =  42.  42  k 
the  trial  divisor.  126  "*•  42 
=  abofd  3  times.  Place 
the  3  in  the  root  also  at 
the  right  of  the  42  in  the 
divisor.    Multiply  out. 

Square  root  =  213. 


A    DECIMAL   INVOLVED. 


example: 

Find  the  square  root  of  593.8969. 


5-93.89-69 )  24.37 
4 


44  ] 
483 

L93 
176 

1789 
1449 

486< 

f   34069 
34069 

Ezplanatiok: 

The  process  is  exactly 
the  same  where  a  deci- 
mal is  involved,  except 
in  pointing  ofE  periods. 
Begin  at  the  decimal 
point  and  point  ofE  to  the 
right  and  left. 


EXufAPLE: 


V42849  =  ? 


4-28-49  )_207 
4 
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2849 
2849 


Explanation: 

Where  the  period 
brought  down  will  not 
contain  the  divisor  even 
1  time,  place  a  zero  in 
the  root,  one  in  the  di- 
visor, and  bring  down 
another  period.  Proceed 
then  as  ever. 
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xample: 

Find  the  square  root  of  .02. 
ITobk: 


.02-00-00  ( M1+ 
1 


24 


100 
96 


Explanation: 

We  can   annex  as 

many  zeros  to  the  right 
of  a  decimal  as  we  wish, 
without  changing  its 
value.  In  this  example 
enough  zeros  are  annexed 

0  make  3  periods. 

In  the  root  there  should  be  one  decimal  place  for 
ach  period  in  the  decimal  square. 


281 


400 
281 


xample: 


676 


V729 

Vobk: 

6-76126 
4 

16 


=  ? 


7-29127 
4 


276 
276 


47 


329 
329 


676 
lence, 

'V  729 


26 
27 


Explanation  : 

To  find  the  square 
root  of  a  fraction,  find 
the  roots  of  the  numer- 
ator  and  denominator 
separately.  If  the  de- 
nominator is  not  a  per- 
fect square,  multiply  both 
terms  of  the  fraction  by 
anumbel*  that  will  make 
it  a  perfect  square.  An- 
other way  is  to  change 

he  fraction  to  a  decimal  and  find  the  square  root  of 

he  decimal. 

USES    OF    SQUARE    ROOT. 

Some  uses  of  square  root  may  be  seen  from  the 
ollowing  problems :  — 

1.  If  a  square  piece  of  land  is  ^V  of  a  square  mile, 
low  much  fence  will  be  required  to  fence  it  ? 

2.  1728  soldiers  are  placed  in  the  form  of  a  square, 
low  many  soldiers  on  each  side  ? 


4.  FnuL  -sut  K9L  if  &  ■■raiiTLar  ^Me  of  gnnl 
%  hL  '27  I±  3eL  1?  II  3cL    ^1^  wESEk  for  aadi  pnb* 
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Tie  r«ke  of    &  :L^=^b«r   s<  tbe  product  of   that 
^0St  zsa^  ^hnse  izz^uss  as  a  ^Ktor.    The  cabe  d 
ft    nicsiKr  is    ftL^>    caZied   the   tbird    power   of  the 


the  eiifae  of  3  13  37,  because  27  is  the 
prrjdcKt  of  %  ^  %  ^  %, 

The  ccfae  of  a  nomfaer  is  indicated  by  writing 
the  exponent  %  abore  and  to  the  ri^t  of  the  nam- 
ber,  as  4'  means  the  cabe  of  4^  or  4  to  the  third 
power. 

The  cabe  root  of  a  number  is  one  of  the  three 
eqoal   factors  of  that   number. 

Thus.  5  is  the  cube  root  of  125,  because  5x5x5 
-  125. 

The  radical  sign  with  a  figure  3  over  it  {^  ) 
means  that  tbe  cube  root  of  the  number  following 
it  is  to  be  taken. 

^125  reads,  "The  cube  root  of  125." 
Notice : 

P  =  1    2»  =  8    3«  =  27    4»  =  64 

IV  =1000    IP  =1331    12^=1728    18«=5832 

KXJ»=  1000000    150^  =  3375000 

In  finding  the  cube  root  of  numbers,  we  point 
off  the  numbers  into  periods  of  three  figures  each, 
and  for  each  period  in  the  cube  there  will  be  one 
figure  in  the  cube  root. 

Thus,  289383  will   be  pointed  off  into   two  peri- 
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ods — 289*383 — and    we    readily    see    there    will    be 
only  2  figures  in  the  root. 

The  cube  root  of  1728  is  12.    Let  us  see  how  we 
found  it. 

12  =  1  ten  +  2  units 
12»  =  (10  +  2)'» 

(10  +  2)«  means  10  +  2  X  10  +  2  X  10  +  2 
10  +  2 
10  +  2 

10»+(10X2) 
+  (10  X  2)  +  2* 

10»+2(10x2)  +  2« 
10  +  2 

10»+2(10»X2)  +  (10X2«) 

(10»x2)  +  2(10x2«)  +  2« 
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10»  +  3  (10»  X  2)  +  3  (10  X  2«)  +  2 

That  is,  the  cube  of  any  number  made  up  of  tens  and 
units  equals — 

The  cube  of  the  tens  +  three  times  the  product  of  the  square 
of  the  tens  by  the  units  +  three  times  the  product  of  the  tens 
hy  the  square  of  the  units  +  the  cube  of  the  units, 

or 

tens"  +  3  (tens'  x  units)  +  3  (tens  x  units' )  +  units* . 

example: 

Find  the  cube  root  of  19683. 

Wobk: 

19-683)20  +  7  =  27 
tens*  or20»=  8000 


Trial  divisor  3  x  tens'  =  3  x  20"  =  1200 
3  X  (tens  x  units)  =  3  x  (20  x  7)  =  420 
units'  or  7*  =     49 

1669 


11683 


11683 
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Explanation  : 

(1.)  Separate  the  number  into  periods.  We  find 
we  have  two  periods,  hence  we  will  have  2  figures  in 
the  root, 

(2.)  8000  is  the  largest  cube  contained  in  19&S-3. 
The  cube  root  of  8000  is  20  {2  tens).  Place  the  2  in 
the  root.    19683  -  8000  =  11683. 

(3.)  8000  is  the  tensV  11683 -3  (tens' x  units) +  3 
(tens  X  units" )  +  units' .  The  units'  figure  (to  be 
found)  is  one  factor  of  11683.  Taking  the  units  out. 
we  have  left  3  x  ten"  +  3  (tens  x  units)  +  units' ,  which 
is  the  other  factor. 

(4.)  3  X  ten'  (1200)  is  the  largest  part  of  the  largest 
factor  of  11683,  so  we  will  use  it  as  a  trial  divisor. 
11683  *  1200  -  about  7  times. 

(5.)  Now,  we  can  complete  the  divisor. 

1200  +  420  +  49  =  1669,  the  complete  divisor.  Multi- 
plying 1669  by  the  units'  factor,  we  have  1669  x  7,  or 
11683. 

The  cube  root  ^  20  +  7  =  27. 

In  actual  practice,  we  omit  the  zeros  in  the 
cube  of  the  tens  in  the  first  part,  using  only  UW! 
number  without  the  ciphers, 

EXAM  PLE : 

Find  the  cube  root  of  1.225043. 
WoKK ; 

1.225043  )1.Q7 
1 


•J 


trial  dmaor  3  x  IC  =  SOO 

226 

trial  divisor  3  x  lOO"  =  30000 

3  X  (100  XT)    =   2100 

7"    =       49 

226043 

32149 

225043 

Explanation  : 

Begin  at  the  decimal  point  and  point  off  to  tlii 
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right  and  left.  In  the  decimal  there  are  two  peri- 
ods, so  there  will  be  two  figures  in  the  root  dec- 
imal. Proceed  as  before.  You  will  find  the  trial 
divisor  300  is  not  contained  in  225,  so  bring  down 
another  period  and  annex  two  zeros  at  the  right  of 
the  trial  divisor. 


example: 

Find  the  cube  root  of  .0163956,  canning  the  root 
to  3  decimal  places. 

WoBK : 

.016'395600).254  + 

8 


EZPLAKATION  : 

After  the  process  is  un- 
derstood,thisshort  method 
of  writing  the  work  may 
be  used  by  the  pupil. 


1200 

300 

25 

8395 

1525 

7626 

187600 

3000 

16 

770600 

190516 

762064 

8536 

example: 

Find  the  cube  root  of  i V^Vs  ■ 

WOBK 


17728 
^19683 


12 


19683     ^^19683      27 


For  the  Pupil: 

1.  What  is  meant  by  a  power  of  a  number?  by  a  root? 

2.  Give  the  second  and  third  powers  of  numbers  to 
12  by  writing  results  only. 

3.  State  how  you  find  the  cube  root  of  a  fraction. 
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CUBE  OF 
THE  TENS. 


SQUARE  OF  TENS 
MULTIPUEO  BY 
THE  UNITS 


SQUARE  OF  TENS 
MULTIPLIED  BY 
THE  UNITS. 


Kfuns 

NUITI- 


Onbe  of  the 

unite.  ^ 


8  X  tens  multi- 
plied by  unite 
■quared. 


Oube  of  tbe  tens  +  8  x  tbe 
■Quare  of  tbe  tens  multiplied  by 
the  unite. 


Oube  of  the  tens  +  8  x  tens  squared  multiplied  by  the  unite  +  units 
■Quared  multiplied  by  8  x  tens  +  cube  of  the  unite. 


CUBES    GEOMETRICALLY. 

For  graphic  illustration  the  geometrical  representa- 
tion of  the  cube  of  units  and  tens  in  the  drawings 
is  helpful. 


i^o 
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TO  illustrate: 

Find  the  cube  of  12. 

EIXPLANATION  : 

The  cube  of  ( 10  +  2 )  =  10^  +  3  ( lO'  x  2 )  +  3  ( 10  x  2^ ) 
+  2». 

The  cube  at  the  top  and  to  the  left  may  represent 
one  whose  edge  is  10  in. 

The  illustration  to  the  right  of  the  first  may  rep- 
resent the  three  square  solids  each  10  in.  in  length 
and    width,  but  only  2  in.  thick. 

The  next  illustration  shows  the  preceding  two 
combined. 

The  fourth  illustration  shows,  first,  the  throe  rect- 
angular solids  each  10  in.  long,  but  only  2  in.  wide, 
and  2  in,  thick;  second,  the  small  solid  which  repre- 
sents the  cube  of  2  and  is  only  2  in.  on  an  edge. 

The  last  illustration  shows  the  completed  large 
cube  which  includes  all  the  others. 

Then,  10*  =  1000 
3x(]0^x  2)=  600 
3  X  (  2»  X  10)  =    120 

2»  = 8 

1728 


CUBES   OF   HIGHER    DEGREES. 

If  any  root  is  to  be  found  higher  than  the  cube 
root,  factor  the  root  figure  indicated  and  use  the  proc- 
esses already  given. 


^^561  =? 
The  factors  of  the  root  figure  8  are  2,  2,  2. 
Thns,  we  find  the  square  root  of  6561,  then  the 
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square  root  of  that  result,  and  then  the  square  root 
of  the  third  result,  which  will  be  the  8th  root  of  6561. 

^"6561  =  81 
65-61  ( 81  .— 

64     ^81  =  9 


161 


161  V9  =  8 

161 


8 

Hence,  V  gsei  =  3. 


example: 

Find  the  6th  root  of  64. 

The  sixth  root  is  the  same  as  the  square  root  of 
the  cube  root.  (Find  either  the  square  root  first  or  tb^ 
cube  root  first.) 

^64  =  4 

6 


Hence,  V  64  =  2 


example: 

16. 


^  43046721  =  ? 

The  16th  root  of  a  number  is  the  same  as  the 
square  root  of  the  square  root  of  the  square  root  of 
the  square  root  of  that  number. 

Work  : 


^  43046721  =  6561 
^1561  =81 
^81  =  9 
^9  =  8 


16. 


•.^43046721  =  3. 


PART   TEN. 


The  Metric  System. 


*'  Inquire  abotU  everything  that  you  do 
not  know  ;  ainee^  for  the  otnaU  trouble  of 
aehingy  you   will   be   ffuided  in   the   road  of 

knowledge." 

—  From  the  Persian. 
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MENTAL    ARITHMETIC. 


LBT  eyerj  teacher  be  thoroughly  skilled  in  this  subject 
It  is  not  enough  that  the  teacher  is  able  in  some  way 
to  obtain  the  answers  to  the  questions  proposed.  He  should 
be  able  to  give  the  reason  for  every  step  in  the  process  he 
takes  to  obtain  them,  and  to  do  it  in  a  clear  and  concise 
manner.     It  is  this  which   constitutes   the   discipline  of  this 

branch  for  the  mind. 

—  David   Page. 


Speaking  of  the  time  spent  in  the  study  of  a  book  on 
mental  arithmetic,  he  says  :  ^*  In  three  weeks  I  had  mas- 
tered it ;  and  I  had  gained  in  that  time  more  knowledge  of 
the  principles  of  arithmetic  than  I  had  ever  acquired  in  all 
my  life  before.     I  no  longer  *  saw  through  a  glass  darkly. 

—  David   Page. 


> » 
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METRIC    SYSTEM. 


TALK  I 

In  many  schools  little  is  done  with  the  metric  aystem. 
In  others  it  is  given  a  prominent  place.  The  discussion 
as  to  the  value  of  teaching  it  is  indulged  in  by  business 
and  commercial  men  as  well  as  educators,  but  thus  far 
no  satisfactory  conclusion  has  been  reached.  It  is  each 
teacher's  privilege  to  teach  as  much  of  it  as  she  sees  fit. 

If  it  is  taught,  do  not  occupy  the  pupU'a  time  with 
changing  the  jnetrie  measures  to  their  equivalents  in  our 
system.  Such  work  discourages  the  child  with  the  diffl- 
cit,lty  of  the  subject  and  is  of  little  practical  or  disci' 
plinary  value.  Do  not  try  to  teach  the  subject  unless  you 
have  at  least  a  meter  stick.  If  possible,  have  a  set  of 
metric  weights  and  measures.  If  each  pupil  can  have 
a  stick  on  which  the  decimeters,  centiineters,  and  milli- 
micters  are  marked,  it  will  help  wonderfully. 

The  metric  system  is  also  known  as  the  French 
system,  because  the  French  nation  was  the  first  to 
adopt  it.  In  that  country  it  is  used  exclusively. 
Many  other  nations  have  adopted  it  and  are  bringing 
it  into  use.  The  United  States  has  also  officially  rec- 
ognized it,  but  as  yet  it  is  not  coming  into  general 
use  here.  Its  principal  use  in  this  countx-y  is  for  sci- 
entific measurements. 

The  metric  system  is  based  upon  the  decimal  scale. 
Consequently,  all  of  its  measures  are  based  on  the 
scale  of  ten. 

The  meter  is  the  standard  of  measurement  for 
the  system.  It  is  about  39.37  inches  long.  The  stand- 
meter  is  a  bar  of  platinum  which  is  carefolly 
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preferred  in  the  archirea  &t  Paris.  Elxact  copies  o'. 
the  meter  and  other  measures  have  been  procured  bv 
Uie  goTemmects  that  have  officially  adopted  the  sys- 
tem.  Comparisons  are  made  with  the  originals  noder 
certain  conditions  of  temperature  and  atmoepheric 
presBure. 

The  unit  for  dry  and  liquid  measures  is  the  liter. 

The  mut  of  weight  is  the  gra™. 

HIGHER    UNFTS.  H 

Unita  of  measure  or  weight  that  are  lai^er  than 
the  base  units  are  called  by  the  Greek  prefixes:  Deca 
(I0>,  Hecto  U'W).  Kilo  (lOttO).  and  Mjria  (IWiOO).  For 
instance,  the  Decameter  is  10  meters;  the  Decaliter 
is  10  liters,  etc.  The  Hectometer  is  100  meters;  the 
Hect<^ram  is  100  grams,  etc.  _ 

LOWER    UNtTS.  H 

Unita  of  measare  or  weight  that  are  smaller  than 
the  base  units  are  named  by  prefixing  the  Latin 
numerals :  dec!  {^),  ceuti  (t^),  milll  irAn)-  For 
instance,  the  decimeter  is  iV  of  a  meter;  the  decigram 
is  tV  of  a  gram ;  etc.  The  centimeter  is  yj^  of  a 
meter;  the  centiliter  is  tott  of  a  liter,  etc. 


Reuabk. — Xotioe  that  the  meuores  higher  than  the  btsa 
unit  begin  with  oapiuls.  The  base  unit  uid  those  below  it 
begin  with  small  letters.  The  same  is  tme  to  writing  the  ib- 
breviations.     Remenibor  this  and  it  will  prevent  confusion. 

Many  authors  of  Arithmetics  use  small  letters  to  be^  all 
the  names.  This,  it  seems,  often  leads  to  trouble  on  the  part  at 
papils  who  are  not  familiar  with  the  subject.  It  is  to  be  i^- 
gretted  that  there  is  not  greater  uniformity. 

Another  point  of  difference  is  in  the    tise   of  a   or   k  i 
measures  Decameter  and  Hectometer.     The  use  of  o  is  prefen* 
and   the  voids  should   be  taught  in  that  way  regkidleas  e' 
book  in  use. 


METRIC    SYSTEM. 

MEASURES   OF    LENGTH. 

Tablk, 

1  millimeter  (nrni)  =  .001  meter 

1  centimeter  (cm)  =  .01  meter 

1  decimeter  (dm)  -  .1  meter 
1  meter  (m)  standard  unit 

1  Decameter  (Dm)  -  10  meters 

1  Hectometer  (Hm)  =  100  meters 

1  Kilometer  (Km)  =  1000  meters 

1  Myriameter  (Mm)  =  10,000  meters 


1  centimeter  (era) 
1  decimeter  (dm) 
1  meter  (m) 
1  Decameter  (Dm) 
1  Hectometer  (Hm) 
1  Kilometer  (Km) 
1  Myriameter  (Mm) 

type  are  those  com- 


10  millimeters 
10  centimeters 

10  decimeters 
10  meters 
10  Decameters 
10  Hectometei-s 
10  Kilometers 
The  measures  in   heuny  far 
monly  used. 

REDUCTION. 

Since  this  is  a  decimal  system,  units  of  any  de- 
nomination may  be  reduced  to  the  next  higher 
denomination  by  removing  the  decimal  point  one 
place  to  the  left,  aa.  425  meters  =  42.5  Decameters  = 
4.25  Hectometers,  etc. 

Units  of  any  denomination  may  be  reduced  to  the 
next  lower   denomination   by  removing   the  decimal 
point  one  place  to  the  right,  as,  4.26  Hectometers  = 
42.5  Decameters  =  425  meters  =  4250  decimeters,  etc. 
In  general : 

1.    To  rethive  to  a  hi^hrr  dertnminntion, 
Bemove  the  decimal  point  as  many   places  to  tlie  left  as 
e   are   denominationi    between,   inclnsiTe   of    the    denomiua- 
to   be   changed. 
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g.    To  reduce  to  a  lower  denomination, 

Bemove  the  decimal  point  as  many  places  to  the  right  u 
there  are  deaomiaatioiiB  between,  inclusive  of  the  denomini- 
tion  to  be  changed. 

EXAMPLES. 

1.  How  many  meters  in  4260  ram  ? 
Explanation  : 

According  to  the    preceding,  we  count    mm, 
and  dm,  or  three   places.    Pointing  off    three  place- 
to  the   left,  we   have  4.260  m,  or  4.26  m. 

2.  How  many   cm   in    1    Km  ? 
Explanation  : 

From  the  preceding  rule,  we  count  Km,  Hm, 
Dm,  m,  dm.  or  five  places.  Pointing  off  five  places 
to  the  right,  we  have   100000  cm. 

Before  adding  or  subtracting  write  the  quantities 
in  the  same   unit. 

To  the  Teacher: 

Let  the  pupil  make  and  solve  many  problems  simi- 
lar to  the  preceding  two.  If  he  becomes  familiar  with 
the  reduction  in  linear  measure,  his  trouble  with  the 
whole  metric  system  is  removed,  since  all  of  the  re- 
ductions are  made  in  a  similar  way. 


4 

cm, 
-cc- 


PROBLEMS. 
1.  Add:  446  mm,  293  cm,  7  m  and  40  Km. 
Work  and  Esplamation: 

Writing  them  in  the  same  unit,  we  have 

.446  ra  NoTK. —  For    canvenii 

we  write  tbero  in  the 
unit.  The  result  may  now  be 
reduced  to  any  unit  by  merely 
chart ^Dg  the  place  of  the  di 
mal  point. 


2.93 

7. 

40000. 

40010.376  m 
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2.  I  walked  743.4  m  before  breakfast  and  1.23  Km 
in  the  afternoon.  ^  How  much  longer  was  my  after- 
noon walk  ?  • 

WoBK  AND  Explanation: 

Writing  them  in  the  same  denomination,  we  have : 

1230.    m' 
-  743.4 

"  486.6  m 


3.  What  is  the  cost  of  396  cm  of  cloth  at  $1.80 
a  meter? 

Explanation  : 

396  cm    equal  3.96  m,  then  3.96    m  cost  3.96  x 
$1.80  =  $7.13.  

4.  The  value  of  12  m  of  silk  is  $49.20.     What  is 
the  value  of  4  dm  of  it? 

IsT  Way  : 

12  m  =  120  dm. 

4  dm  is  yf^,  or  -gV  of  120  dm. 

120  dm  is  worth  $49.20. 

4  dm  is  worth  ^  of  $49.20,  or  $1.64. 

2d  Way: 

1  m  is  worth  -^  of  $49.20,  or  $4.10. 

4  dm  is  .4  m. 

.4  m  is  worth  .4  x  $4.10,  or  $1.64. 


5.  At  $14  per  front  meter,  what  is  the  value  of  a 
lot  having  40  meters  frontage? 

Solution  : 

The  lot  is  worth  40  x  $14,  or  $560. 

SURFACE    MEASURES. 

The  principal  unit  for  surface  measurement  is  the 
square  meter. 

A  square  meter  may  be  said  to  be  made  up  of  100 
smaller  squares  each  1  dm  on  a  side,  just  as  a  square 
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foot  may  be  said  to  be  made  up  of  144  smaller  sqaares, 
each  1  inch  on  a  side. 

Tablb. 

1  square  millimeter  (qmm)  =  0.000001  of  a  square  meter. 
1  square  centimeter  (qcm)  =  0.0001  of  a  square  meter. 
1  square  decimeter  (qdm)  =  0.01  of  a  square  meter. 
1  square  meter  (qm),  Base  unit. 
1  square  Decameter  (qDm)  =  100  square  meters. 
1  square  Hectometer  (qHm)  =  10000  square  meters. 
1  square  Kilometer  (qKm)  =  1000000  square  meters. 

Ifi  the  TneasureTnent  of  landj  the  foUowing  units  are 
used :  — 

1  square  meter  is  called  a  centar  (ca). 

1  square  Decameter  is  called  an  ar  (a). 

1  square  Hectometer  is  called  a  hectar  (ha). 

Observe  in  the  general  table  that  each  unit  is  100 
times  as  large  as  the  next  smaller  unit.  In  linear 
measure,  it  wavS  only  10  times  as  large. 

Then,  to  change  from  one  unit  to  the  next,  the 
decimal  point  must  be  moved  two  places. 

PROBLEMS. 

1.  I  have  a  field  100  meters  wide  and  140  meters 
long.  How  many  square  meters  in  it  ?  How  many 
ars  in  it? 

1st  Way  : 

The  field  contains  100  x  140  sq.  meters,  or  14000 
sq.  metei^s.     100  sq.  meters  make  1  ar. 

Then,  in  14000  sq.  meters  there  are  as  many  ars 
as  100  is  contained  times  in  14000,  or  140. 

2d  Way  : 

A  field  100  meters  wide  and  1  meter  long  con- 
tains 100  sq.  meters,  or  just  1  ar. 

And  a  field  140  times  as  long  contains  140  ars. 
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2.  If  land  is  worth  $400  an  ar,  what  is  the  value 
of  a  piece  120  meters  wide  and  500  meters  long  ? 

Solution  : 

There  are  120  x  500  sq  m,  or  60000  sq  m  in  alL 

60000  sq  m  =  600  ars. 

600  ars  are  worth  600  x  $400,  or  $240000. 

8.  I  sold  120  ars  of  forest  for  $24000.  What  was 
the  selling  price  per  centar? 

Solution  : 

1  ar  sold  for  rb  of  $24000,  or  $200. 
1  centar  sold  for  yj^  of  $200,  or  $2. 

MEASURES   OF   VOLUME. 

The  cubic  meter  is  the  principal  unit  of  volume. 
It  is  a  cube  one  meter  long,  one  meter  wide,  and  one 
meter  high. 

Table. 

1  cubic  millimeter  (cmm)  =  0.000000001  of  a  cubic 
meter. 

1  cubic  centimeter  (ccm)  =  0.000001  of  a  cubic  meter. 
1  cubic  decimeter  (cdm)  =  0.001  of  a  cubic  meter. 
1  cubic  meter  (cbm),  Base  unit. 

Observe  that  each  unit  is  1000  times  as  large  as 
the  next  smaller  unit.    Hence, 

A  aibic  meter  contains  1000  cubic  decimeters. 

A  cubic  decimeter  contains  1000  cubic  centimeters. 

A  cubic  centimeter  contains  1000  cubic  millimeters. 

A  cubic  meter,  when  used  in  measuring  wood,  is 
called  a  ster. 

10  decisters  (dst)  =  1  ster  (st).     10  sters  =  1  Decaster 
(Dcst). 

PROBLEMS. 

1.  How  many  cbm  in  423  cdm  ? 
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SoLcnos: 

Since  there  are  1000  odm  in  1  cbm,  in  423  cdm, 
there  are  as  many  cbm  as  1000  is  contained  timeB 
in  423,  or  .423. 

.'.  in  423  cdm  there  are  .423  cbm. 


2.  John  Collins  has  a  bin  of  wheat  4  m  long, 
3  m  wide,  and  2  m  deep.  What  is  it  worth  at 
$14  per  cbm  ? 

SoLunoK : 

The  contents  of  the  bin  are  2  ><  4  x  3  cbm,  or 
24  cbnL 

At  $14  per  cbm,  it  is   worth  24  x  $14,  or   $336. 


3.  How  many  sters  in  a  pile  of  wood  that  is 
3.4  m  longf  2.1  m  wide,  and  2.3  m  high? 

Solution  : 

The  pile  contains  3.4  x  2.1  x  2.3  cbm,  or  16.422 
cbm.  Since  1  cbm  equals  1  ster,  there  are  16.422 
sters  in  the  pile. 

4.  What  will  be  the  cost  of  building  a  wall 
4.3  dm  thick,  2.3  m  high,  and  1  Km  long  at  50/ 
a  cbm  ? 

Solution  : 

Reducing  the  dimensions  to  meters,  the  wall  con- 
tains .43  X  2.3  X  1000  cbm,  or  989  cbm. 

989  cbm  @  50/  =  $494.50,  the  cost  of  the  wall. 

MEASURES   OF   CAPACITY. 

The  liter  is  the  principal  unit  of  capacity.  It  is 
a  cube  whose  dimensions  are  1  decimeter ;  conse- 
quently, it  is  exactly  the  same  in  size  as  a  cubic 
decimeter. 
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Table. 

1  milliliter  (ml)  =  0.001  of  a  liter. 

1  centiUter  (cl)  =  0.01  of  a  liter. 

1  deciliter  (dl)  =  0.1  of  a  liter. 
1  liter,  Base  unit. 

1  Decaliter  (Dkl)  =10  liters. 
1  HectoUter  (HI)  =  100  liters. 

1  Kiloliter  (Kl)  =  1000  liters. 

Observe  that  each  unit  is  10  times  as  large  as  the 
ext  smaller  unit. 


PROBLEMS. 

1.  If  a  liter  of  molasses  is  worth  10/,  what  is  the 
alue  of  8  Hectoliters  ? 

OLUTION  : 

In  8  Hectoliters  there  are  8  x  100  liters,  or  800 
iters.    800  liters  are  worth  800  x  10/,  or  $80. 


2.  A  commission  merchant  has  a  bin  4  m  long  and 
i.7  m  wide.  How  deep  should  it  be  to  hold  950  HI 
if  grain? 

iOLUTION  : 

Since  a  liter  is  of  the  same  size  as  a  cubic  decimeter, 
or  convenience,  change  the  dimensions  to  decimeters. 

Chen, 

If  the  bin  were  1  dm  deep,  it  would  hold  40  x  37 
:dm,  or  1480  cdm  =  1480  liters. 

950  HI  =  95000  liters. 

To  hold  95000  liters,  it  must  be  as  many  dm  deep 
^  1480  is  contained  times  in  95000,  or  64.19. 

64.19  dm  =  6.419  m. 

.  • .  the  bin  must  be  6.419  meters  deepi 
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3.  Wheat  is  worth  18/  a  Decaliter.  What  is  the 
value  of  as  much  as  the  bin  in  the  preceding  problem 
will  hold? 

Solution  : 

95000  liters  =  9500  Decaliters. 
9500  Decaliters  @  18/  =  $1710. 


4.  How  many  liters  of  water  in  a  cylindrical  meas- 
ure whose  base  is  132  qcm,  and  whose  depth  is  42 
cm? 

Solution 

The  cubic  contents  of  the  vessel  are  42  x  132  ccm, 
or  5544  ccm. 

1  ccm  =  .001  cdm,  or  .001  liters. 

5544  ccm  =  as  many  liters  as  1000  is  contained  timee 
in  5544,  or  5.544. 

.'•  the  vessel  contains  6.644  liters. 

MEASURES  OF  WEIGHT. 

The  gram  is  the  principal  unit  of  weight  of  this 
system.  The  gram  is  the  weight  of  a  cubic  centi- 
meter of  pure  water  whose  temperature  is  just  a  little 
above  the  freezing  point.  That  is,  its  point  of  great- 
est density, —  the  only  point  when  that  weight  of  the 
water  can  be  put  into  that  space. 

Table. 

milligram  (mg)  =  0.001  of  a  gram, 
centigram  (eg)    =  0.01  of  a  gram, 
decigram  (dg)     =0.1  of  a  gram. 
gram,  Base  unit. 

Decagram  (Dkg)  =  10  grams. 
Hectogram  (Hg)  =  100  grams. 
Kilogram  (Kg)  =  1000  grams. 
metric  ton  (t)    =  10(X)  kilograms. 
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Observe  that  each  unit  is  10  times  as  large  as  the 
ext  smaller  one,  e;xcept  the  metric  ton,  which  is  1000 
imes  as  large  as  the  Kilogram. 

temember  : 

1.  A  cubic  centimeter  of  water  weighs  a  gram. 

8.  A  liter  of  water  weighs  a  Kilogram. 

8.  A  onbio  meter  of  water  weighs  a  ton,  or  1000  Kg. 

PROBLEMS. 

1.  A  French  farmer  sold  in  Havre  4200  Kg  of  hay 
t  $15  per  ton.    What  did  he  get  for  it  ? 

olution: 

In  4200  Kg  there  are  4.2  tons. 
4.2  t  bring  4.2  x  $15,  or  $63. 

2.  A  grocer  sells  sugar  in  one  day  as  follows: 
8  Kg,  3.9  Kg,  4.14  Kg,  32  g,  14.2  g,  and  29  g.  How 
aany  grams  did  he  sell  in  all? 

VoBK  AND  Explanation  : 

Write  each  sale  as  grams. 

78000    g. 

3900 

4140 
32  Proceed   as  in  simple  addi- 

14.2  tion. 

29 


86115.2  g. 


3,  I  bought  4.29  Hg  of  distilled  water  in  Paris 
md  paid  i/  per  gram  for  it.  What  did  it  cost 
ne? 

SOLITTION  : 

4.29  Hg  =  429g 
429  g  @  i/  =  $2.15. 

4.  A  chemist  finds  that  the  water  of  a  lake  con« 
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taios  2  g  of  potash  to  each  Hg.    How  much  potash 
in  a  ton  of  the  water? 

SoLcnos : 

1 1  =  1000  Kg  =  10000  Hg. 

10000  Hg  contain  10000  x  2  g  of  potash,  or  20000 
g  potash. 

g  =  20  Kg. 


I 


HANDY    METRIC   TABLES. 


The  following  tables  give  the  equivalents  of  both 
the  metric  and  common  systems,  and  will  be  found 
convenient  for  reference  whenever  it  is  found  neces- 
sary to  change  from  one  system  to  the  other:  — 


APPBOXIMATK  AOOUBATl 

Equiyalknt.  EomrALEXt. 

1  inch i^  cable  centimetera tSB 

1  centimeter 0.4  Inch OJ0 

Ijmrd Imeter OJM 

1  meter  (80.87  Inches) 1  jmrd IJOM 

1  foot 80  centimeters 80.411 

1  kilometer  (1,000  meters) %  mile Ojtt 

1  mile IK  kilometers IjOB 

Weight. 

1  gram 15}4  grains 15.431 

1  grain 0.064  gram 0.064 

1  kilogram  (1,000  grams) 3 J  pounds  avoirdupois SJ04 

1  pound  avoirdupois y^  kilogram 0.49 

1  ounce  avoirdupois  (487^  grains) 28^  grams 88149 

1  ounce  troy,  or  apothecary  (480  grains) 81  grams 81J08 

Bulk. 

1  cubic  centimeter 1.06  cubic  Inch 0.060 

1  cubic  inch  1^  cubic  centimeters 16J86 

1  liter  (1,000  cubic  centimeters) 1  United  States  standard  quart 0.M6 

1  United  States  quart 1  liter 1.057 

1  fluid  ounce 29}4  cubic  centimeters ».570 

Sttbfaoe. 

1  hectare  (10,000  square  meters) 2J^  acres 2.471 

1  acre 0.4  hectare 0.40 

It  may  not  be  generally  known  that  we  have  in 
the  nickel  five-cent  piece  of  our  coinage  a  key  to  the 
tables  of  linear  measures  and  weights. 


METRIC    SYSTEM. 


433 


The  diameter  of  this  coin  is  two  centimeters,  and 
its  weight  is  five  grams.  Five  of  them  placed  in 
a  row  will,  of  course,  give  the  length  of  the  decimeter; 
and  two  of  them  will  weigh  a  decagram.  As  the  Kilo- 
liter  is  a  cubic  meter,  the  key  to  the  measure  of 
length  is  also  the  key  to  the  measure  of  capacity. 

Any  person,  therefore,  who  is  fortunate  enough  to 
own  a  five-cent  nickel,  may  carry  in  his  pocket  the 
entire  metric  system  of  weights  and  measures. 

BRIEF   HISTORY  OF  THE   METRIC  SYSTEM. 

This  system  of  weights  and  measures  had  its  origin 
in  France  about  112  years  ago.  In  1799,  the  French 
government  invited  other  governments  to  send  repre- 
sentatives to  an  international  convention  which  met 
at  Paris.  Representatives  were  present  from  many 
European  countries. 

As  a  result  of  the  work  of  the  convention,  the 
metric  system  was  based  on  the  length  of  the  fourth 
part  of  a  terrestrial  meridian.  The  ten-millionth  part 
of  this  arc  was  chosen  as  the  unit  of  length  and 
called  a  lueter.  The  unit  of  capacity  was  made  a 
cube  whose  edge  is  the  tenth  part  of  a  meter,  and  it 
was  called  a  liter.  A  liter  of  distilled  water  at  its 
greatest  density  was  called  a  Kilogram.  The  one- 
thousandth  part  of  this  was  taken  as  the  unit  of 
weight,  and  called  a  ffram. 

PROBLEMS    IN    COMPARISON. 
TALKi 

These  problems  are  included  for  those  who  eare  to 
make  tJie  transitions  from  one  system-  to  the  other. 
When  the  pupil  has  completed  the  other  work  problems 
like  these  may  be  given  if  the  teacher  thinks  it  advisable. 

1.  How  many  yards  in  427  meters? 

SOLDTIOX: 

Since  one  meter  is  1.093  yd.,  in  427  meters  there 
are  427  x  1.093  yd.,  or  466.711  yd. 
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2.  How  many  miles  in  47  Kilometers? 

Solution  : 

In  1  Kilometer  there  is  .621  of  a  mile  and  in  47 
Kilometers  there  are  47  x  .621  miles,  or  29.187  miles. 


3.  How  many  Kilometers  in  25  miles? 

Solution  : 

25  miles  equal  25  x  1.6  Kilometers,  or  40  E[ilometers. 


4.  What  is  fihe  cost  of  14  liters  of  milk  at  3/  a 
quart? 

Solution  : 

Since  one  quart  equals  1.057  liters,  14  liters  equal 
as  many  quarts  as  1.057  is  contained  times  in  14  liteis, 
or  13.24. 

13.24  qt.  @  3/  =  40-/. 


5.  Find  the  value  of  80  Hectares  of  land  at  $40 
an  acre. 

Solution  : 

Since  one  Hectare  equals  2.471  acres,  80  Hectares 
equal  80  x  2.471  acres,  or  197168  acres. 

197.68  acres  @  $40  =  $7907.20. 


6.  How  many  Balometers  in  29  miles? 

Solution  : 

Since  one   mile  equals    1.6    Kilometers,  29   miles 
equal  29  x  1.6  Kilometers,  or  36.4  Kilometers. 


7.  A  field  is  44  Dm.  long  and  32  Dm.  wide.    How 
many  miles  around  it? 

Solution  : 

The  distance   around  the    field   is  2  x  44  Dm.  +  2 
X  32  Dm.,  or  152  Dm. 

152  Dm.  =  1.52  Km. 

1.52  X  .621  miles  =  .94392  miles. 


PART  ELEVEN 


MENSURATION. 


BEGINNER'S  ALOEBRA. 


**  It  is  not  a  qtiftstien^  how  much  a  man 
knows f  htit  what  use  he  can  make  of  what  he 
knows;  not  a  question  of  what  he  lias  acquired^ 
and  haw  much  he  h€is  been  trained^  btU  of 
what  he  is  and  what  he  can  do.** 

—J.  G.  Holland. 
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THIS  eTeijbodj  demands  of  the  teacher ;  and  he  is  acaroelj 
in  danger  of  being  without  fair  pretensioiis  in  this 
bran<^  He  shonkU  howerer,  know  it  bj  its  principles^  rather 
than  bj  its  roles  and  facts.  He  shoold  so  understand  it,  that 
if  ererr  arithmetic  in  the  world  shonld  be  burned,  he  could 
still  make  anodier,  constructing  its  rules  and  explaining  their 
principles.  He  should  undeistand  Ari&metic  so  well,  that 
he  could  teach  it  thoroughl  j  though  all  text-books  should  be 
excluded  from  his  schoolroom.  This  is  not  demanding  too 
much. 

Arithmetic   is  a   certain   science^  and   used   every  daj  of 
one's  life, —  the   teacher   should   be   an   entire   master  of  it 

And  when  he  reflects  that  without  Arithmetio  the  wonderful 
exchanges  made  through  the  net-work  of  modem  business 
must  be  reduced  to  the  simple  barter  of  barbarous  times;  that 
without  Arithmetic  the  manufacture  and  manipulation  of  deli- 
cate or  highly  effective  machinery  must  cease;  that  the  almost 
miraculous  processes  of  the  chemical  and  physical  laboratory 
must  be  suspended;  and  that  without  the  proportion  of  num- 
bers, architecture,  sculpture,  painting,  and  even  poetry  and 
music  must  all  lose  their  charms,  then  he  can  comprehend 
to  what  an  extent  Arithmetic  lies  at  the  foundation  of  mod- 
em civilization  and  contributes  to  the  physical,  intellectual, 
and  even  spiritual  welfare  of  mankind;  then  he  can  see  why 
the  teacher  should  be  an  entire  master  of  it. 

—  David  Page. 
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XALKt 

Hie  custom'  of  leaving  all  u-ork  in  mensuration  until 
pupils  are  about  to  leave  the  grammar  grades  has 
l"'/jpil!/  disappeared  in  most  schools.  To-day  the  pupil 
I'urly  becomes  familiar  with  the  simpler  phases  of  the 
irork  in  lines,  surfaces,  and  solids.  Pupils  enjoy  it 
when  the  presentation  is  concrete,  and  t}tey  quickly 
grasp  the  m,eaning  of  terms  used. 

With  the  new  methods  of  teaching  the  subject,  the 
old  plan  of  working  by  rule  for  an  answer  Juts  to  same 
ej^tent  gone  out  of  use  here,  as  well  as  in  the  other 
parts  of  arithmetic.  Then,  too,  since  the  child  is  to 
know  and  deal  with  lines,  surfaces,  and  soli-ds  through- 
out his  life,  it  is  well  that  he  becomes  familiar  with 
them-  as  early  as  possible. 

Do  not  attem,pt  to  teach  mensuration  without  ohjects. 
Cut  pieces  of  paper,  cardboard,  or  wood  to  illustrate 
what  you  are  teaching.  Model  solids  from  clay,  if 
necessary.  Tiie  piece  of  paper  and  pin  used  far  a  com/- 
pass  in  "Measures  for  Little  People"  may  be  made  to  do 
good  service  here. 

Mensuration  is  the  measuring  of  linea,  surfaces, 

rd  solids. 
LINES   AND   ANGLES. 

A  line  has  ouly  one  dimension,  length.  The 
end  of  a  line  is  a  point.  A  point  has  position 
only. 

A  straigrht  line  la  one  that  doas  not  change  ita 
direction    at    any    point.    It  is  the  shortest  distance 
..between  two   points. 

—  ■  'B     The  line  AB  is  a  straight  line. 
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A  cnrved  line  ia  one  that  changes  its  direction 
at  every  point. 

UK    is    a    curved    Un&    j 

A  broken  line  is  one  that  changes  its  direction 
at  some  points  but  not  at  all. 

AB  is  a  broken  line. 

Parallel  lines  are  lines  which  will  never  meet  no 
matter  bow  far  extended. 
0  D    AB  and  CD  are  parallel  lines. 

A  horizontal  line  i.s  one  parallel  to  the  horizon. 
A  vertieal  line  is  one  which  makes  an  angle  of 
90''  with  the  horizon. 

An  angle  is  the  difference  in  direction  between 
two  lines  which  meet. 

The  angle  ABC  here  is  the  dif- 
ference iu  direction  between  the  lines 
AB  and  BC,  which  meet  at  B.  We 
read  it  as  angle  ABC,  or  angle  CBA. 
placing  the  letter  at  the  vertex  in 
the  middle. 

The  vertex  of  an  angle  is  the  point  where  the 
lines  meet,  B  ia  at  the  vertex  of  the  angle  illus- 
trated. 

The  sides  of  an  angle  are  the  lines  that  meet  to 
form  it. 

Perpendicular  lines  are  those  which  make  an 
angle  of  90°. 

The  line  AB  is  perpendicular  to  the 
line  CB,  and  the  line  CB  is  perpendic- . 
ular  to  the  line  AB. 

Note. — Teach  the  pupil  that  in  whatever 

diceotion    the    lines    extend,  so    loug    aa    tln^ 

anyle  formed  is  90°,  the  lines  are  perpendicn- 

3    lur  to  each  other.     Msny  papils  got  the  atia- 
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taken   idea   that  tbe    lines    muet    extend    just   as   they  do   in    the 
illustration. 

Here  the  line  AB  is  perpendicu- 
lar to  the  line  CD,  and  CD  is  per- 
pendicular to  AB. 
-O  A  right  angle  is  one  of  90%  or 
one  whose  sides  are  perpendicular 
to  each  other. 

The  angles  shown  in  the  two  pre- 
ceding drawings  are  all  right  angles. 
An  iicute  angle  is  one  less  than  90°, 


Angle  ABC  is  an  acute  angle. 


An  obtiiHo  angle  is  one  greater  than  a  right  angle. 
Angle  AED  is  an  obtuse  angle. 


PLANE   SURFACES. 

A  surface  has  two  dimensions,  length  and  breadth. 

A  plane  surface  is  one  that  does  not  change  its 
direction.  A  straight  line  laid  upon  it  in  any  direc- 
tion will  touch  at  all  points. 

NoTK. —  Let  the  pupil  apply  the  edge  of  a  ruler  to  a  table. 
Try  a  warped  board.  Ask  the  [lupil  to  notioe  a  carpenter  test 
a  planed  board. 

A  quadrilateral  is  a  plane  figure  having  four 
sides. 

A  parallclofyram  is  a  quadrilateral  whose  opposite 
sides  are  parallel. 

A  rectangle  is  a  parallelogram  whose  angles  are 
right  angles. 


ADEG  is  a  rectangle. 
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A  square  is  a  rectangle  whose  sides  are  equal. 

A ^0 


V 


ABCD  is  a  square. 


1) 


A  rhomboid  is  a  parallelogram  whose  angles  are 
not  right  angles. 

A  rhombus  is  a  rhomboid  whose  sides  are  equal. 

0 


AODE  is  a  rhombus. 


A  trapezoid  is  a  quadrilateral  which  has  only  two 
of  its  sides  parallel. 

Its  area  is  equal  to  that  of  a  rectangle  having  the 
same  altitude  and  a  length  equal  to  one-half  the  sum 
of  the  parallel  sides. 

Note. —  Have  the  pupil  illustrate  this  with  slips  of  paper  cat 
to  show  it. 

A  trapezium  is  a  quadrilateral  which  has  no  two 
sides  parallel. 


ABCD  is  a  trapezium. 

D 


TO    FIND    THE    AREA    OF    A    RECTANGLE. 

The  area  of  a  surface  1   ft.  long  and   1   ft.  wide 

=  1  sq.  ft. 

The  area  of  a  surface  2  ft.  long  and   1  ft.  wide 

rr  2  sq.  ft. 

The  area  of  a  surface  2  ft.  long  and  2  ft.  wide 

=  4  sq.  ft. 

Illustrate  this  by   drawings   and  actual  measure- 
ments.   Follow  it  with  illustrations  for  larger  areas. 
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^H     To  aaTnmarize  the  result,  we  have, 
^f    The  area  of  a.  rectangle  eqnah  the  prodnct  of  the  base  mul- 
tiplied b7  the  altitude. 

TO    FIND    THE    AREA    OF    A    PARALLELOGRAM. 

Let  ABCD  be 
any  parallelogram 
with  the  base  CD. 
Draw  perpeudicu- 
lara  AE  and  BF  to 
the  base,  or  base 
extended.  Then, 
triangles  1  and  3  are  equal.  (Let  the  pupil  tell  why 
or  show  it.)  So,  if  we  take  off  triangle  3  and  leave 
triangle  1,  we  have  a  rectangle  ABEF,  which  is  equal 
to  parallelogram  ABCD,  since  it  has  the  same  altitude 
and  base. 

TJteft,  to  find  the  area  of  a  parallelogram., 

»Iake  the  prodsct  of  the  base  moltiplied  by  the  altitude. 
TO    FIND    THE    AREA    OF    A    TRAPEZOID. 
In  the  same  way  as  in  the  preceding,  illustrate  how 
the  area  of  a  trapezoid  is  found. 

The  area  of  a  trapezoid  is  the  prodnot  of  the  altitude  mul- 
Lplied  by  one  half  the  sum  of  the  bases. 

TRIANGLES. 

a  plane  figure  terminated  by  three 


r 


A  triaiigle 

straight  lines. 

An  equilateral  triangle  is  one  that  has  its  three 
I  equal. 


ABC  is  an  equilateral  triangle. 


443 


THE    ARITHMETIC    HELP. 


An  isosceles  triangle  is  one  that  has  two  of  iu 
sides  equal. 

Consequently  two  of  its  angles  are  equal. 
A  scalene  triangle  is  one  that  has  no  two  sides 
equal. 

Scalene  and  isosceles  are  teruis  not  in  common  use. 
A    right   triangle  is    one 
that   has    one  angle    that    u 
a  right  angle. 

ABC  is  a    right    triangle. 
In    a    right    triangle    the 
side  opposite  the  right  angle 
is     called     the     bypotennse. 
The    side  BC  ia    the    hypot- 
enuse   of    the    above     right 
triangle. 
An   equiangular   triangle  is  one   that   has  three 
equal  angles. 

An   acute    angle    triangle   is    one  whose 
are  leaa  than  right  angles. 

An   obtuse    angle   triangle    is   one    having 
angle   greater  than   a   right    angle. 


TO    FIND    THE    AREA    OF    A    TRIANGLE. 


angles 


Take  the  triang] 
ABC  and  draw  t^ 
dotted  lines.  Now  no^ 
tice  that  triangles  a  and 
b  are  equal,  since  each 
is  one  half  of  the  same 
rectangle,  and  that  tri- 
angles c  and  d  are  eqi 
since  each  is  one  hi 
of  the  same  rectang] 

The   two   rectangl 


make  the  large  rectangle  having  AC  for  a  base. 


] 


MENSURATION. 


443 


The  area  of  the  triangles  b  and  c,  or  of  the  large 
one  ABC.  is  equal  to  one  half  the  area  of  the  large 
rectangle,  FACE.    From  this  we  get  the  rule, 

The  area  of  a,  triangle  is  one  half  the  product  of  the  base 
mnltipUed  by  the  altitude. 

The  altitude  BD  is  the  same  as  the  sides  EC  and 
PA  of  the  large  rectangle. 

Note. —  In  the  preceding,  AC  is  considered  the  base  of  the 
#riangle  ABC.  Any  side  of  8  trianffle  may  be  considered  the 
base.  The  altitude  of  a  triangle  is  the  perpendicular  distance 
from  the  apen  of  the  angle  op[>osite  the  base  to  the  base,  or  the 
base  entended. 
Wlien  the  altitude  is  not  given : 

In  many  cases,  the  altitude  of  a  triangle  is  not 
known.  Where  this  is  true,  the  pupil  who  has  not 
studied  geometry  should  follow  the  rule  given  here 
to  find  the  area.  He  will  understand  why  it  is  true 
when  he  has  studied  geometry. 

Remember : 

(a)  Find  one  half  the  ^lun  of  the  sides. 

(b)  From  this,  subtract  each  aide  separately. 

(o)  Find  the  product  of  the  one  half  sum  and  the  three  re- 
mainders. 

(d)   Take  the  square  root  of  this  product. 

The  result  is  the  numher  of  surface  units  in  the 
triangle. 

^P  PROBLEMS. 

^P       /.    WTiere  the  altitude  is  given. 
K      1.   What  is   the  area  of  a  triangular  field  whose 
bwe  is  40  rods  and  altitude  34  rods ! 
Work: 

^X40X34  =  680. 
^  Hence,  the  field  has  680  sq.  rd.  in  it.  ^H 
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2.  A  board  in  the  form  of  a  triangle  has  a  base 
of  14  in.  and  an  altitude  of  20  in.  What  is  its 
area? 

Wokk: 

i  X  14  X  20  =  140. 

Hence,  it  has  140  sq.  in.,  or  nearly  1  sq.  ft  of  8!U> 
faoe. 

//.   Where  the  sides  only  are  hnown, 

1.  A  triangnlar  lot  is  6  rods  on  one  side,  4  rods  on 
another,  and  8  rods  on  the  third.    What  is  its  area  ? 

Woek: 

(a)  lof(6  +  8  +  4)  =  9 

(b)  9-6  =  3 
9-8  =  1 
9-4  =  5 

(c)  9  X  3  X  1  X  5  =  135 


(d)    V 135  =  11  61. 
Hence,  the  area  is  11.61  sq.  rods. 

NoTB. — The  steps,  a,  b,  c,  d,  correspond  to  the  steps   named 
ID  the  rale. 


2.  What  is  the  area  of  a  piece  of  triangnlar  card- 
board whose  sides  are  12,  8,  and  6  inches,  respectively? 

Work: 

(a)  |of  (12  +  8  +  6)  =  13 

(b)  13  -  12  =  1 
13  -  8  =  5 
13  -  6  =  7 

(c)  13  X  1  X  5  X  7  =  455 


(d)    V455  =  21.3+. 
Hence,  the  area  is  21.3  sq.  in. 
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To  And  the  third  side  of  a  right  triangle. 

It  is  often  convenient  to  know  how  to  find 
the  unknown  side  of  a  right  triangle  when 
two  sides  are  given.  Until  the  pupil 
has  made  a  study  of  geometry,  he  can- 
not prove  the  truth  of  it  except  by 
illustration. 

There  are  two  rules  needed  here; 

one  where  one  of  the  short  sides  is 

to  be   found ;  the   other,  where  the 

long  side,  or  hypotenuse  is  to  be 

found. 

Remember : 

1.   To  find  one  of  the  short  sides. 
(a)  Find  the  sqoare  of  each  known 
tg  FT.  \   Bide. 


(b)  Find  the  BCLnare  root  of  the  diffeienoe  of  these  squarea. 

:.'.   To  find  the  long  side  or  hypotenuse, 

(a)  Find  the  square  of  each  known  side. 

(b)  Find  the  sqnare  root  of  the  som  of  these  sqnarei. 


PROBLEMS. 


last  illustration. 
Work: 

(a)  25*  -  625.    12^  -  144. 

(b)  625  -  144  =  481.    V48l  =  22,  almost. 
Hence,  the  third  side  is  almost  22  ft.  long. 


2.  Find  the  hypotenuse  of  a  triangle  whose  other 
two  sides  are  4  in.  and  6  in.,  respectively. 
^K-         Wokk: 

^k  (a)  4^  =  16.    6'  =  36^ 

^^^H    (b)  16  +  36  =  52.    v^  =  7.2. 
^^^^^H  Hence,  the  hypotenuse  is  7.2  inches. 
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3.  I  have  one  fourth  of  a  quarter  section  of  land. 
I  wish  to  put  a  fence  diagonally  across  it.  How  long 
will  the  fence  be  t 

Note. — ^IHustrate  this  bj  dimgnun. 
WoKK  AND  Explanation: 

Each  side  of  the  land  is  80  rds.  long.  Hence,  I 
know  two  sides  of  the  right  triangle  are  each  80  rods^ 
Then,  to  find  the  long  side, 

(a)  2X80»  =  12800. 

(b)  ^1^00  =  113.13+. 

Hence,  the  length  of  the  fence  will  be  a  little  more 
than  113.13  rods. 

To  illustrate  that  the  square  on  the  hyxH)te- 
nuse  equals  the  sum  of  the  squares  on  the  other 
two  sides. 

Take  a  large  sheet  of  paper  and  on  it  draw  a  right 
triangle  whose  two  shorter  sides  are  3  inches  and  4 
inches,  respectively.  Now  from  the  rule,  you  find  that 
the  hypotenuse  is  just  5  inches.  Next,  draw  the 
squares  on  the  sides  of  the  triangle.  Divide  each 
square  into  smaller  squares  each  one  inch  on  a  side. 

N  iw,  count  the  small  squares  in  each  of  the  three 
large  squares.     You  find  that, 

The  lai^e  square  on  the  shortest  side  of  the  tri- 
angle has  9  small  squares. 

The  large  square  on  the  next  short  side  of  the  tri- 
angle has  16  small  squares. 

Both  the  large  squares  considered  have  25  small 
squares. 

The  large  square  on  the  hypotenuse  has  25  small 
squares. 

XoTK. —  ^^^lat  has  just  been  illustrated  is  known  as  the 
Pythaii^orean  proposition,  because  Pj'thagoras  was  the  first  to  de- 
monstrate it.     It  is  often  stated, 

Tlie  square  on  the  hypotenuse  equals  the  sium  of  the 
squares  on  the  other  two  sides. 
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REGULAR    POLYGONS. 

A  polygroB  is  a  plane  figure  having  many  sides 
%iid  many  angles. 

A  regular  polygon  is  one  having  equal  sides  and 
equal  angles. 

The  perimeter  of  a  polygon  is  the  sum  of  the 
sidei^. 

Regular  polygons  may  be  named  as  follows: — 

I       No.  Of  Sides.  Name. 

3 eqnilateral  triangle. 
4 square. 
5 regular  pentagon. 
6 regular  hexagon. 
7 regular  heptagon. 
8 regular  octagon. 
9 regular  nonagon. 
10 regular  decagon,  etc. 
Note.— Let  the  pupil  draw  figures  to  illustrate    each   of   the 
ve.     For  tbia  work  bia  uompaaa  again  becomes  valuable. 
A  regular  polygon 
I  be  divided  into  as 
■     many  isosceles  triangles 
as  it  has  sides,  as  shown 
here. 

If  a  line  be  drawn 
from  the  center,  0,  to  g(- 
the  middle  of  the  base 
of  any  triangle,  as  to  the 
middle  of  AB,  it  repre- 
sents* the  altitude  of 
the  triangle,  or  the 
apotheni  of  the  poly- 
gon. 

Then,  to  find  the  area  of  the  polygon,  we  need 
only  find  the  area  of  one  triangle  and  multiply  by 
tihe  number  of  triangles. 
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— _j  to  toking  the   prodact  «  ,.» 
I  ot  Ae  Im^  or  the  perimeter  of  the  polygon,  by 
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A  circle   b  ■  pUne  sorface   bounded 

by  a  carved  line,  every  point  of  wbicb  is 

I  equally  distant  from  a  point  within,  called 

the  center. 

The   circamiference  of  a  circle   is  i 
booDdiiig  Uae. 

Sarm, — Be  eucfcl  to  avoid  grrvg  A»   papil    the  oonun 
1  tkat  the  cnvoMifacnee  ia  the  eiide. 

The  diameter  of  a  circle 

a    line    from    circamterence 
circumference,    through    tl 
center. 

The  radius  of  a  circle  is  ai 
straight  line  from  the  center 
the  circumference.  It  is  hi 
the  diameter. 

The  arc  of  a  circle  is  ai 
part  of  its  circumference. 

A  chord  is  any  line  which  terminates  in  the  ci 
cumference  without  passing  through  the  center. 

CIRCUMFERENCE    OF    A    CIRCLE. 

The  circumference  of  any  circle  may  be  found 
the  diameter  is  known,  by  maltiplying  the  diamel 
by  3.U16. 

Conversely,  if  you  know  the  circumference  of  ai 
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circleryou  can  fiud  the  diameter,  by  dividing  the  cir- 
cumference by  3.1416. 

NoTK,- — For   ordinarj   purposes    8f  majr  be  UBed  in  pUoe  of 
3.1416.     The  form  V  ia  oonyeiiient. 


AREA   OF  A  CIRCLE. 

Draw  a  regular  polygon  of 
6  sides.  Draw  one  of  24  sides. 
Notice  that  the  greater  the 
number  of  sides  the  more  the 
polygon  approaches  a  circle 
in  shape.  Now,  imagine  the 
circle  in  the  picture  to  be  cut 
on  the  lines  OA,  OB,  OC,  etc., 
leaving  just  the  margin  at  the 
circumference  uncut.  If  we 
take  that  portion  of  the  circle  AOP  and  lay  the  cir- 
cumference, AP  on  a  flat  surface,  it  will  look  like  the 
first  picture  here.  The  smaller  the  sections  the  nearer 
AP  will  be  to  a  straight  line  when  laid  on  the  flat 

surface.     If  half  the         „ ^„„      „^„„  „„ 

.    ,      .      ,,         ,           oooooooooooooo 
circle    is    taken    for        

that  and  the  other 
half  is  cut  in  a  sim- 
ilar way,  the  two 
parts  may  be  fitted 
together  to  form  a 
rectangle  like  that 
in  the  second  picture 
here.  The  width  of 
this  rectangle  is  the 
same  as  the  radius 
of  the  circle,  and  the  length  is  equal  to  half  the  cir- 
cumference. 

37te»,  to  find  the  area  of  a  circle, 

Kultlply  tlie  radius  by  one  liEilf  the  clrcnmference. 
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Bemember : 

1.  To  find  the  circumference  of  a  circle, 

Multiply  the  diameter  by  3f . 

2.  To  find  the  diameter  of  a  circle. 

Divide  the  circumference  by  3  k 

8.  To  find  the  area  of  a  circle^ 

Multiply  \  the  circumference  by  the  radini. 

PROBLEMS. 

1.  Find  the  circumference  of  a  wheel  whose  diam- 
eter is  2  feet. 

Soltjtion: 

The  circumference  is  3|  x  2  ft.,  or  ^  ft. 


2.  The  circumference  of  a  tree  is  4  ft.  6  in.    What 
is  its  diameter? 

Solution: 

The  diameter  is  as  many  feet  as  3|  is  contained 
times  in  4  ft.  6  in.,  or  1ft.  5^  in. 


3.  What  is  the  area  of  a  circle  whose  diameter  is 
4  feet  ? 

SonrrioN : 

The  radius  is  2  ft. 

The  circumference  is  3|  x  4  ft.,  or  12f  ft. 

The  area  in  sq.  ft.  is  ^  of  2  x  12f  or  12f 


4.  A  cow  is  tied  to  a  stake  with  a  rope  30  ft. 
long.    How  many  square  yards  can  she  graze  on  ? 

Solution  : 

She  can  graze  on  a  circle  whose  radius  is  10  yards. 
The  circumference  of  the  circle  is  3|  x  20  yd.,  or 
62f  yd. 

The  area  in  sq.  yd.  is  J  of  10  x  62f ,  or  314^. 
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5.  A  landscape  gardener  wishes  to  arrange  a  cir- 
cular plot  so  that  it  will  contain  1  acre.  What  will 
be  the  diameter  of  the  plot? 

Note. —  For  suuh  problems,  let  the  pupil  use  the  formula  that 
the  area  equals  3)  multiplied  by  the  radius  squared. 
SoLtmoK  : 

An  acre  contains  160  sq.  rd.  or  43060  sq.  ft. 
The   square    of    the    radius    of   the    circle    eqaals 
^^  ft,  or  13860  ft. 

"T  

■       The  radius  equals  v'l3860  ft.,  or  117.72  +  ft. 

H     The  diameter  is  2  x  117.72  +  ft.,  or  about  235|  ft. 


SIMILAR    SURFACES. 


Similar  surfaces  are  tliose  Jiaviug  the  same  form 
■egardless  of  size. 

The  area  of  a  rectangle  2  ft.  on  a  side  is  4  aq.  ft. 
The  area  of  a  rectangle  4  ft.  on  a  side  is  16  sq.  ft. 
The  4  ft.  rectangle  has  4  times  the  area  of  the  2  ft. 
rectangle. 

Then  rectangles  are  not  proportional  to  their  di- 
mensions, but  to  the  squai'es  of  their  dimensions. 

Try  other  rectangles  by  making  diagrams  and 
marking  off  the  area  of  each  in  squares  of  1  foot  on  a 
side.  Notice  that  the  area  is  always  proportional  to 
the  squares  of  the  respective  dimensions. 

Try  rectangles  having  the  same  width  but  different 
lengths.  Notice  that  the  areas  are  proportional  to 
the  squares  of  the  lengths. 

From  all  this  we  deduce  the  rule  that, 

Bimilar  snr&ceB  are  to  eacli  other  as  the  Benares  of  their  like 
dimeniions. 

With  the  same  rectangles,  compare  the  similar 
ides  with  the  areas.     You  find  that  the 

Similar  sides  are  proportional  to  the  sciuare  roots  of  the 
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Solidi    imn   time   dunenaoiM,    length,    fanadth. 
uid  depth. 

A  cube  is  a  solid  haring 
six    equal  sqnares    for  bcra. 
The  cube   is  the    unit  of 
Tolame. 

Tohune  or  solid  contentfl 
is  the  Domber  of  cubic  tmitB 
in  a  solid. 

From  the  pupil's  earl;  woric 
in  arithmetic,  he  is  familiar 
with  the  basic  principle  of  the  measorement  ot 
solids,  which   is  that. 

The  unii-a  of  roiume  in  a  rtetanguUtr  aolid  are  equal 
to  the  continued  produrt  of  it*  three  dintetuiQmt, 
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tri- 
are 


A  pyramid  is  a  solid  whose  base  is  either  tri* 
angular,  square,  octagonaL  etc.,  and  whose  sides  are 
triangles  meeting  in  a  vertex. 

It  is  named  from  the  form  of  its  base,  as  a  squai 
pyramid,  hexagonal  pyramid,  etc 

A  cone  is  a  solid  whose 
base  is  a  circle  and  whose  con- 
vex surface  terminates  in  a 
point. 

The  slant  height  of  a 
pyramid  or  cone  is  the  shortest 
distance  from  the  vertex  to  the 
edge  of  the  base.  a  Dezasoiua        a  ««». 

The  altitude  of  a  cone  or     ^rf^^ 
pyramid  is  the  perpendicular  distance  from  the  ver- 
tex to  the  base.    With  the  base,  it  forms  a  right  tri- 
angle of  which  the  slant  height  is   the   hypotenuse. 
The  line  AB  shows  the  altitude  in  the  illustratiooa. 
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To  find  the  contents  of  a  pyramid  or  cone, 

Koltiply  the  area  of  the  base  by  ^  of  the  altitude. 

To  find  the  slnnt  sxtrface, 

Hnltiply  the  circomference  by  \  the  slant  height. 

A  frustum  of  a  pyramid  or  cone  is  one  which  has 

the  top  cut  off  parallel  to  the  base. 
To  find  the  volume  of 

a  frustum  of  pyramid  or 


(a)  Add    the  areaa  of  the 
baeea. 

(b)  Find  the  prodnct  of  the 
bases  and  extract   the  sqaare       Frustum  of  nei-  Pruatum  of 
f(,gt_                                                                agonal  pyramid,  cone. 

(o)  Add  the  anm  and  sqaare  root  found  and  multipl;  this 
by  {  of  the  altitade. 

NoTB. —  The  surface  where  the  top  Las  been  cut  oS  is  the 
second  base. 

THE    SPHERE. 

Every  pupil  is  familiar  with  the  sphere.  His  ball, 
marbles,  etc.,  are  all  spheres.  So  is  the  globe  in  the 
schoolroom. 

A  sphere  is  a  solid  bounded  by  a  carved  surface 
every   point    of    which   is   equally   distant    from  the 
center. 
To  find  the  surface  of  a  sphere. 

Multiply  the  circumference  by  the  diameter. 
To  find  the  volume  of  a  spfiere, 

Hnltiply  the  snr&ce  by  |  of  the  diameter. 

A  cylinder  is  a  priam  whose  basea  are 
equal  parallel  circles. 
To  find  the  lateral  area  of  a  cylinder, 

Hnltiply  the  oircamference  of  one  base  by  the 
altitude. 
To  find  the  volume  of  a  cylinder, 

Hnltiply  the  area  of  one  base  by  the  altitude. 
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The  parallelograms  forming  the  convex  surface  of 
a  cylinder  are  infinite  in  number  and  infinitely  nar- 
row.    Consequently,  the  surface    exposed  is    convex. 

NOTB. —  The  papil  may  have  demonstrated  to  him  the  tnith 
of  these  formulas  for  the  surface  and  volume  of  solids  in  much 
the  same  way  that  we  illustrated  the  area  of  a  circle;  but,  with 
pupils  who  have  not  studied  geometry,  it  is  not  time  profitably 
spent. 

It  is  not  likely  that  the  pupils  will  ever  be  called  upon  to 
use  these  formulas  much,  so  no  problems  are  added.  The 
teacher  who  teaches  this  part  of  mensuration  can  easily  find 
problems  in  plenty.     Each  result  may  easily  be  proved. 

SIMILAR    SOLIDS. 

Similar  solids  are  those  having  the  same  form 
without  regard  to  size. 

Cubes  are  similar  solids,  regardless  of  relative 
size.    So  are  spheres. 

Compare  a  cube  1  in.  on  a  side  with  one  2  in. 
on  a  side.  Compare  one  2  in.  on  a  side  with  one 
3  in.  on  a  side ;  with  one  4  in.  on  a  side ;  5  in. 
on  a   side. 

You  notice  that  the  2  in.  cube  has  8  cu.  in.  of 
volume  ;  the  3  in.  cube  has  27  cu.  in.  of  volume ; 
etc.    From  this  the  conclusion   is  that, 

Similar  solids  are  to  each  other  as  the  cubes  of  their 
like  dimefisions  and, 

Corresponding  dimensions  of  siviilar  solids  are  to 
each  other  as  the  cube  roots  of  their  volumes. 
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TAI.k:i 

Algebra  is  too  often  looked  upon  as  a  "bugbear"  by 
pupils  jitst  beginning  th^  work.  If  tJie  first  few  lessons 
on  the  subject  can  be  made  to  appear  as  a  review  of 
arithmetical  processes  with  the  su-bstitution  of  letters 
for  figures,  the  rest  of  the  work  will  be  easy. 

In  fact,  the  pupil  will  naturally  be  pleased  at  each 
new  phase  of  the  work,  for  he  learns  to  solve  problems 
thai  are  more  difficult  when  limited  to  figures.  He  will 
nice  the  freedom,  given  to  his  reasoning  power,  how  if  x 
equals  this  or  that,  2jc  will  equal,  etc.  Algebra  has  a 
fascination  about  it  that  arithmetic  has  not,  yet  every- 
thing  depends  upon  the  start. 

Proceed  very  sl-owly  at  first.  Get  the  few  general 
truths  about  the  signs,  the  fundo.mental  operations,  the 
parenthesis,  etc.,  well  fixed  in  the  pupil's  mind,  and  tlven 
let  the  development  be  more  rapid. 

Any  hesitancy  on  the  part  of  the  pupil  to  understand 
operations  should  be  ovcrconi-c  by  frequent  substitutions 
of  figures  for  letters.  In  so  doing,  the  process  is  ex- 
plained. 

THE    FIRST    LESSONS. 
Here  we  have  used  what  process  ?    (Pupil) 


6  +  5. 
Addition. 

Suppose  we  wish  to  perform  the  same  process  with 
0  and  b.     How  would  you  write  it  ?      {Pupil)     a  +  b. 

In  algebra,  we  use  letters  as  well  as  figures  in 
all  tlie  processes.  We  cannot  always  perform  the 
operations  as  we  might  with  figures,  so  many  times 
■we  have  to  simply  indicate  the  process. 

ThoB,  0  divided  by  J  is  indicated  as  %  or  a  -^  b. 
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How  would  you  show  that  m  and  ii  are  to  be 
added  ?    x  and  yt    b  and  c  ? 

5-3.  Here  we  have  used  what  process  !  How 
would  yon  show  that  i  is  to  he  taken  from  o  ?  c  from  x) 

Suppose  we  wish  to  multiply  4  by  8,  how  would 
we  show  the  process?     (Pupil)    4^8.    8  4's. 

If  we  show  that  a  is  multiplied  by  b  we  would 
write  ah. 

Show  that  c  is  multiplied  by  d.    x  by  y. 

Who  can  give  us  two  forms  for  showing  that  a 
to  be  divided  by  bf     {Pupil)    a  *■  b,  5, 

In  algebra,  we  use  both  forms. 

To  the  Teacher : 

(live  problems  like  the  following  to  make  the  puj 
more  proficient  in  using  letters  instead  of  figures 

1.  Mary  has  a  oranges  and  Susan  has  b  oranges.' 
How  would  you  express  the  number  of  oranges  both 
have  1 

2.  If  apples  cost  b  cents  a  peck,  what  will  3  pei 
cost  ?  How  would  you  express  the  cost  of  the  3  peel 
What  will  c  pecks  cost  ? 

3.  If  9  books  cost  c  dollars,  what  will  1  book  ct 

4.  If  a  is  the  cost  of  b  dinners,  what  is  one  mi 
worth  ?  etc. 

The   first   letters  of  the  alphabet  a,  b,  c,  d,  e,/,  etc. 
are  used  to  denote  known  numbers  in  algebm,  while 
the  last  letters,  x,  y,  z,  are  used  for  unknown  unni< 
hers,  or  numbers  which  are  found  by  solving  p] 
lems. 

TO  illustrate: 

1.  John  has  468  sheep  and  Frank  has  1391 
many  have  both? 
Solution  : 

We  know  how  many  John  has,  so  we  may  desig- 
nate the  number  by  a.    Frank's  may  be  expressed  by 


uld 

1 


irota 
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b.    We  do  not  know,  without  workinpf  the  problem,  how 
many  both  have,  but  we  may  call  the  number  x. 
Then,  1  =  0  +  6 

X  =  468  +  1891 

X  =  1869, 


t 


2.  Mr.  Moore  has  $40  and  Mr.  Gray  has  3  times  as 
much.    How  much  money  have  both? 

SOLDTION  : 

Let  «  =  money  Mr.  Moore  has. 
Then,  3a  =  money  Mr.  Gray  has. 
X  =  money  both  have. 
X  -  a  +  3a 
or,  X  =  $40  +  3a 
or,  X  =  $40  +  $120 
or,  X  =  $160. 

NAMES   OF    PARTS    OF    QUANTITIES. 

There  are  four  parts  of  numbers  that  we  have  to 
deal  with  in  algebra,  (1)  the  sign,  (2)  the  literal  part, 
(3)  the  exponent,  and  (4)  the  coefficient. 
The  Sign. 

There  are  but    two    signs,  the  plus   {+)  and    the 
minus  (~),    The  minus  sign  is  never  omitted,  so  when 
no  sign  is  expressed,  the  plus  sign  is  understood. 
The  Literal  Part. 

The  literal  part  is  the  part  indicated  by  one  or 
more  letters  used  as  factors. 

In  dab,  ah  is  the  literal  part. 
The  Expofient. 

The  exponent  has  been  used  in  arithmetical  prob- 
lems, denoting  powers  of  numbers.  It  is  a  small  fig- 
ure written  to  the  right  and  above  any "  factor  to 
show  the  power  to  be  taken. 

In  9aa^ ,  2  is  the  exponent,  showing  that  x  ia  to 
be  raised  to  the  second  power. 
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Hie  Coefficient, 

The  coeflBcient  is  the  figure  on  the  left  of  the  lit- 
eral part  and  indicates  how  many  times  the  literal 
part  is  to  be  taken. 

In  iab,  4  is  the  coefiScieut,  and  it  shows  that  ah 
is  to  be  taken  4  times. 

If  no  coeflBcient  is  expressed,  1  is  understood. 

TERMS. 

The  terms  of  an  expression  in  algebra  are  the  parts 
separated  by  the  plus  or  minus  signs. 

In  4a  +  36  -  9r,  the  terms  are  4a,  36,  and  9c. 

The  literal  part  of  each  term  gives  the  name  to 
the  term. 

In  9a,  the  a  gives  the  name  to  the  term. 

Suppose  we  add  4a,  5a,  and  6a. 

4a  +  6a  +  6a  =  15a. 

Here  the  terms  are  similar. 

Suppose  we  add  5a,  36,  and  6c. 

5a  +  36  +  6c  =  5a  +  36  +  6c. 

Here  the  terms  are  (lissimilar. 

The  literal  parts  show  whether  or  not  the  terms 
are  similar.  If  they  have  the  same  name,  they  can 
be  added;  if  they  have  different  names,  the  process 
can  only  be  expressed. 

Remember  : 

1.  Only  similar  numbers  can  be  added  or  subtracted  to  make 
one  term. 

2.  In  the  addition  or  subtraction  of  dissimilar  numbers,  thi 
operation  can  only  be  expressed. 

For  the  Pupil  : 

1.  Can  4  sheep  and  8  oranges  be  added? 

2.  Can  4  sheep  and  8  sheep  be  added  ? 

3.  Can  4a  and  36  be  added  to  form  one  term? 
What  is  the  only  thing  that  can  be  done? 
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4.  What  part  of  a  term  gives  it  its  name? 

5.  5i  +  36  =  ?     %a  +  U=  1 
iab  +  2ab=  1     Sab  -  be  =  1 

6.  Define  term,  similar  term,  dissimilar  term,  co- 
efficient, exponent,  sign,  literal  part. 


I 


EXPRESSIONS. 

An  algebraic  expression  is  one  or  more  terms 
taken  together  as  one  quantity. 

Thus,  a,  a  +  c  -^  d,  '•'x  -  y,  are  expres.sions. 

A  ^umber  or  quantity  containing  but  one  term  is 
called  a  monomial. 

5a,  2,  3(',  -  15.r  are  all  monomials, 

A  number  containing  two  or  more  terms  is  called 
a  polynomial. 

6a  +  4i  -  3r,  16ai  +  ^cd,  Zc  +  U  +  3/+  3c"  +  9.r  -  4(/, 
are  polynomials. 

A  polynomial  containing  two  terms  is  called  a 
binomial ;  three  terms,  a  triuomiaL 

Zab  +  hcd  is  a  binomial. 

Zxnj  +  4^-  -  2^3  is  a  trinomial. 


POSITIVE    AND    NEGATIVE    NUMBERS. 


The  signs  plus  (+)  and  minus  (-)  are  used  in 
algebra  to  express  opposite  meanings  or  conditions. 

I  climb  10  feet.  If  1  express  tbe  distance  1  climb 
88  +  12  feet,  -  12  feet  means  a  descent  of  12  feet. 

I  gain  %i.     -  $4  express  a  loss  of  $4. 

I  walk  east  3  miles.  If  +  3  miles  means  east  from 
a  point,  -  3  miles  means  west  of  tbe  point. 

If  +  10°  means  above  zero,  -  10°  means  below  zero. 
Keniember : 

Tbe  Btgns  +  and  -  express  opposite  conditioiu  or  meaningi. 

If  a  number  is  preceded  by  a  plus  sign  or  no  sign 
at  all,  we  call  it  a  positive  nnmbor. 
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3,  5,  +  3a,  +  8,  and  9  are  all  positive  nombeis. 
If  a  number  is  preceded  by  a  minus  sign,  we  call 
it  a  negative  number. 

-  3,  -  6a,  -  4c,  and  -  10  are  all  negative  numbers. 

For  the  Pupil: 

What  kinds  of  numbers  are  these: — 

16,  -  24,  -  2,  3a6,  -  4a,  and  16i  ? 


ADDITION 

TO  illustrate: 

86a  +  90a  +  86a  = 

=  ? 

36a 
90a 
35a 

161a 
Remember : 

To  add  positive  numbers. 

Add  the  ooeffioients  and  write  the  muii  before  the  common 
literal  part. 

TO  illustrate: 

Add  -  36a,  -  90a,  -  35a. 

-36a 
-90a 
-35a 


-  161a 
Remember : 

To  add  negative  numbers, 

Add   the  coefficients  and   write   the  inm   preceded   by  the 
minus  sign,  before  the  literal  part. 

TO    illustrate: 

A.dd   -  36a,  5a,   16a,   -  2a. 

-  36a  5a 

-  2a  16a 


-  38a  21a 
21a 

-  17a 


I 
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Bemember : 

To  add  negative  and  positive  numbers, 

1.  Add  the  negative  and  potitiye  nnmben  sepaiatelyi  sub- 
tract the  smaller  from  the  larger,  and  give  the  result  the  sign 
of  the  minnend. 

2.  If  the  terms  are  dissimilar,  merely  indicate  the  operation 
performed. 

For  the  Pupil: 

Add  or  express  the  operation  in  the  following:  — 

1.  -7, +  13,   -81, +  106,  7000. 

2.  2a6,  4a;y,  -  26c,  ~  %ah. 

3.  $92,  -  $28,  -  $56,  -  $102. 

4.  2  xy,  -  \2xy,  -  2%xy,   lOOxy. 

5.  166,-816,-226,-286. 

Add  orally:  — 

(1)  (2)  (8)  (4) 

-7  14        -92        -17 

-2        -3        -3        -21 


(6) 

(») 

63 

-25 

4 

9 

(8) 

(») 

-    55 

9 

(U) 

(7) 

(10) 

(W) 

m> 

-16a: 

32a; 

-156 

-64 

-13 

-  ih 

-   4a; 

-  3a; 

U 

45 

12 

THE    PARENTHESIS. 

If  we  wish  to  consider  two  or  more  terms  as  one 
term,  we  enclose  them  in  a  parenthesis  (  ). 

12  +  (5  +  3)  means  that  5  and  3  together  affect 
what  is  outside  the  parenthesis. 

Remember : 

In  solving  problems  in  which  the  parenthesis  is  con- 
cerned, 

Consider  the  parenthesis  first. 

To  Bemove  the  Parenthesis: 

j  10  +  r3  +  2)  =  15  j  10a  +  (3a  +  2a)  =  15a 

]  10  +  3  +  2  =  15  1  10a  +  3a  +  2a  =  15a 
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Notice  wnat  sign  precedes  the  parenthesis  ana  the 
change,  if  any,  that  occurs  when  the  parenthesis  il 
removed. 

j  10  -  (8  +  2)  =  5  j  10a  -  (3a  +  2a)  =  ba 

I  10  -  3  -  2  =  5  JlOa  -  3a  -  2a  =  5a 

Notice  above  what  sign  precedes  the  parenthesis 
Notice  the  sign  within  the  parenthesis  and  the  change 
due  to  the  removal  of  the  parenthesis. 

j  10  -  (3  -  2)  =  9  j  10a  -  (3a  -  2a)  =  9a 

I  10  -  3  +  2  =  9  (lOa  -  3a  +  2a  =  9a 

Notice  above  what  sign  precedes  the  parenthesis 
in  each  case.  Observe  the  sign  within  the  parenthesis 
and  the  change  that  takes  place  due  to  the  removal 
of  the  parenthesis. 

Bemember : 

1.  If  a  parenthesis  is  preceded  by  a  plus  sign. 

The  parentheslB  may  be  removed  without  changing  a  dgn 
in  the  expression  within  the  parenthesis. 

2.  If  a  parenthssis  is  preceded  by  a  minuus  sign, 
The  parenthesis  may  be  removed,  but  every  sign  in  the  ex- 
pression within  the  parenthesis  must  be  changed. 

For  the  Pupil: 

Remove  the  parenthesis  in  each  of  the  following, 
and  make  the  changes  necessary : — 

1.  19  +  (2  +  3)  =  ?  5.  36y  -  (6?/  +  5y)  =  ? 

2.  26  -  (4  +  9)  =  ?  6.  43  +  (12  -  4)  =  ? 

3.  36a  +  (9a  -  7a)  =  ?         7.  18rf  +  {Id  -  4d)  =  ? 

4.  -  (36  +  2)  +  3  =  ? 

SUBTRACTION. 

TO  illustrate: 

Subtract  30  from  80. 

80 
30 

50 
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Both  minuend  and  subtrahend  are  preceaea  oy  + 
here  and  the  work  is  simple  subtraction,  but  it  is 
better  in  algebra  to  subtract  by  thinking  of  the  sign 
before  the  subtrahend  30  as  being  changed. 

Then  add  as  we  learned  to  add  positive  and  nega- 
tive numbers. 

80 
-30 

60 

TO  illustrate: 

Subtract  -  40  from  -  80. 

The  best  way  is  to  change  the  sign  before  the  sub- 
trahend 40  and  add. 

-80 
40 


-40 


TO  illustrate: 

Subtract  -  40a  from  6a. 

The  best  way  is  to  change  the  sign  before  the  sub- 
trahend -  40a  and  add. 

6a 
40a 


46a 


Bemember : 

To  subtract  algebraic  numbers, 

1.  Change  the  sign  of  subtrahend  and  proceed  as  in  addition. 

2.  If  the  terms  are  dissimilar,  merely  indicate  the  operation 
performed. 

TO  illustrate: 

1.  Subtract  3a  from  4a. 

4a 
-3a 

a  , 
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2.  From  8a  -  76  +  5c  -  19rf  take  5a  -  46  -  7c  +  4d. 

8a -76+   5c -IM 
-5a +  46+   7c-    M 

3a  -  36  +  12c  -  23d 
For  the  Pupil: 

Bemove  the  parentheses  in 

(1)  18 -(6 +  4) 

(2)  16a;  -  (12  +  3a;) 

(3)  126 +  (6 -2) 

Copy  and  subtract: — 

(1)  From  3a;  -  5y«  -  «  take  6a;  +  5y»  +  Zz. 

(2)  176  +  5c  -  3c  +  36  =  ? 

(3)  From  -  25  +  (x  -  y)  take  3 '+  (a;  -  y). 

MULTIPLICATION. 

We  know  that  3a  means  3  x  a,  or  a  +  a  +  a. 

Then,  3  (a  +  6 )  means  3a  +  36. 

And,  2  ia  +  c  +  d  +  e)  =  2a  +  2c  +  2d  +  2e. 

Notice  that  when  we  multiply  a  number  in  algebra, 
we  multiply  each  term  in  the  multiplicand  by  the 
multiplier. 

MULTIPLYING    WHEN    THE    MULTIPLIER    18    POSITIVE. 
TO   ILLUSTRATE: 

1.    4  (8  +  4  -  3)  =  ? 

8  +  4-3 
4 

32  +  16  -  12 

In  writing  the  multiplication,  the  multiplier  may 

be  placed  below  the  term  farthest  to  the  left  as  given 

above,  or  it  may  be  written  under  the  term  at  the 

extreme  right,  as, 

8  +  4-3 
4 

32  +  16  -  12 
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2.    Multiply  2ab  -  36c  +  4c  by  M. 

2ab  -  36c  +  4c 
3d 

Gabd  -  9  6cd  +  12cd 

MULTIPLYING    WHEN    THE    MULTIPLIER    18    NEGATIVE. 

Let  a  represent  a  gain.    Then  -  a  is  a  loss. 

Then,  2  x  +  a  =  +  2a 

2  X  -  a  =  -  2a 

But  -  2  X  -  a  =  +  2a 

The  Multiplication  Si£n  Law  :  — 

Multipljring  niunbers  with  like  signs  gives  plus ;  with  unlike 
signs,  minns. 

TO    ILLUSTRATE: 

Multiply  7m  -  3n  by  2a. 

7m-  3n 
2a 

14am  ""  6an 

IMPORTANT   PRINCIPLES. 

1.  Multiply  a  +  6  by  a  +  6. 

Let  a  and  b  be  any  numbers.    Then  here  we  are 
going  to  get  the  square  of  the  sum  of  two  numbers. 

a  +  b 

Note. —  a  ^  a  =  aa  or  a*. 

a  "T  ab  We  use  the  exponent  to  save 

"T"  ao  "T  6  repetition. 

a^+2ab  +  b^ 

From  the  work,  the  following  principle  is  derived: — 
The  sqnare  of   the   sum  of  two  numbers   is   equal    to    the 

square  of  the  first,  plus  two  times  the  first   by  the  second,  plus 

the  square  of  the  second. 


2.  Multiply  a  -  b  hy  a  -b. 

Let  a  and  b  be  any  two  numbers.    Then  here  we 

A.  H.~«> 
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are  going  to  get  the  square  of   the  difference  of  two 
numbers. 

a-  b 


-  ab 
-ab  +  b' 


a*  -  2ab  +  b^ 
From  the  work,  the  following  principle  is  derived 

The  square  of  the  difference  of  two  nnmbers  is  equal  to  the 
■qaare  of  the  flrat,  minuB  two  times  the  first  b;  the  second, 
plus  the  square  of  the  second. 

3.  Multiply  a  -  bhy  a  +  b. 

Let  a  and   b    be  any  two    numbers.     Then    here 
we  are    going  to  find  the    product  of  the   sum 
difference  of  two  numbers. 
a-  b 
a  +  b 


i 


-ab 
^ab-l 


a'-  t' 
From  the  work,  the  following  principle  is  derived 

The  product  of  the  snm  and  diiFerence  of  tvo  numben  It 
equal  to  the  square  of  the  first  minus  the  square  of  the  second. 
For  the  Pupil : 

1.  State  the  3  principles  of  multiplication. 

2.  Give  the  law  for  signs  in  multiplication. 

3.  Multiply  2a  -  3b  by  4o  +  S4. 

4.  Multiply  Sa-ic-  M  by  ISu  +  1. 

DIVISION. 

In  arithmetic  we  learned  that  the  product  of  the 
divisor  and   quotient  gives  the  dividend ;   in  fact,  ei- 
amples  in  division  were  proved  that  way. 
Thus, 
(1)  +  2a  X  +  3o  =  +  6o' , 

then, -P  6a"*  +  2<i  =  +  3«. 


rs  It 
cond. 

I 
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(2)  -  2a  X  +  3a  =  -  6a' , 

then,  -  6a'  +  -  2a  =  +  3a. 

(3)  -  2a  X  -  3a  =  +  6a' , 

,       then,  +  6a'  +  -  2a  =  -  3a. 

(4)  +  2a  X  -  8a  =  -  6a« , 

then,  -  6a'  -^  +  2a  =  -  3a. 

From  ths  tibove,  the  following  Law   of  Signs  in  di- 
vinon  can  be  given :  — 

IMTiding  nnmben  with  like  ligiu  gives  pint;  with  unlike, 
miniu. 

TO  illustrate: 

1.    Divide  aft»  -  eft'  +  2ft  by  ft. 

ft)aft»-cft'  +  2ft 

aft*  -  eft  +  2 


2.    5a» -■  2a*ftc  +  3a' -^  a' =  ? 

g' )  5a»  -  2a*ftc  +  3a' 
5a»  -  2a»ftc  +  3a* 
Notice  that  the  exponents  must  be  subtracted. 


3.    4aft  +  20**  -  6a'ft  +  2aft. 

2aft )  4aft  +  2aft'  -  %a^h 
2     +      ft  -  3a 


4.    Divide  &c»y  -  16a?y'  +  \2xif  by  2a;y. 

2xy  )  8;iH'y  -  16^y'  +  12xy» 
4jr*     -    9,xtj     +    Qy 

Notice  that  the  coefficients  must  be  divided. 


5.   Divide  ar*  -  2xy  +  y'  by  x  -  y. 

X  -  y)  3?  -  2xy  +  y'(x  -  y 
3?  -  xy 

-  xy  +  y^ 

-  xy  +  y^ 


468  THE    ARITHMETIC    HELP 


6. 

Diviae  o^ 

-f 

by  X 

+  y. 

X 

+  y 

y^{x 
xy 

••-y 

— 

xy  - 

t 

^^" 

xy- 

f 

For  the  Pupil : 

1.  Give  the  law  of  signs  in  division. 

2.  Divide  25a*a:  by  hax. 

8.  Divide  o?  +  3r*y  +  3xy*  +  y^   by  x  +  y. 

FACTORING. 

Factoring  in  algebra  is  the  same  as  in  arithme- 
tic. Both  the  inspection  and  the  division  methods 
are  used. 

By  Inspection, 

1.  Factor  24a^ 

Factors  =  2,  2,  2,  3,  a,  a. 

2.  Factor  "Ic?  (x-y). 

Factors  =  2,  a,  a,  x^  y. 

Note. —  Remember  that  all  within  a  parenthesis  is  regarded 
as  one  factor. 

3.  Factor  or  +  2ab  +  6^ . 

This  is  the  square  of  the  sum  of  two  num- 
bers.    Factors  -  a  +  h  and  a  +  6. 

4.  Factor  a^  -  2  ah  +  V" . 

Factors  =  a  ^  b  and  a  ^  b. 


5.  Factor  a^  -  ft^ . 

Factors  =  a  -  b  and  a  +  6. 

J?z/  Division, 

1.  Factor  420a^&^ 
2)420 
2)210 


5)105       Factors  =  2,  2,  5,  3,  7,  a,  a,  a,  a,  a,  6, 4. 
3)21 
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For  the  Papil: 

1.  Factor  120" . 

2.  Factor  48a?y«. 

3.  Factor  7?  -f. 

GREATEST    COMMON    DIVISOR    AND    LEAST   COMMON 

MULTIPLE. 

The  method  is  the  same  as  in  arithmetic.    Tom 
to  pages  135  and  140  and  review. 

1.  Find  the  G.  C.  D.  of  a»,  4cx,  3a»y. 

4aa;  =  2x2XaXa; 
3o»y  =  3XoXaXy 

G.  C.  D.  =  a. 


2.  Find  the  G.  C.  D.  of  30c  (a;  -  y\  \hmx  -  15my. 

30c(T-y)  =  3x2x5XcXT-y 
Vbmx  -  \^my  =  3x5x»}Xjr-y 
G.  C.  D.  =  15  (^  -  y)  or,  15x  -  15y. 


3.  Find  the  L.  C.  M.  of  a»,  \ax,  day 

a'  =  g  X  g  X  a 

4ax  =  2x2  X  a  X  £ 
da^y  =  3XaXaX^ 

LC.  M.  =  aXaXoX2x2X;rXyx8 
=  12a*a^. 


FRACTIONS. 

ft      ^nh        9 

-  ,  -g^  ,  T-T  are  fractions  such  as  we  find  in  algebra. 

-  is  read  "a  divided  by  ;r"  or  "a  over  ;r". 

^~  is  read  "3a6  divided  by  2"  or  "3a&  over  2". 
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Fractions  in   algebra  are   governed  by   the  same 
principles  as  those  in  arithmetic : — 

{1)  They  may  be  reduced  to  lowest  terms. 

Reduce  fr^,,^    to  lowest  terms. 
omlrx 

Dividing  both  numerator  and  denominator  by  the 

G.  C.  D.  2Sabx,  we  have  ^. 

zo 

(H)  They  may  be  reduced  to  higher  term^. 

Reduce  —  to  a  fraction  whose  denominator  is  8a%. 
ax 

Sa^bx  -^  ax  =  8ab. 

2b^8abx2b^  l&ab^ 
ax     Sab  X  ax     Sa^bx  ' 

(3)  They  may  be  reduced  to  a  com,m,on  denominaiar, 

xii  z 

Reduce  -4-  and  „-  to  a  common  denominator. 
4  2a 

4  =  2X2 
2a  =  2  X  a 

L.  C.  D.  of  fractions  =  4a. 

xy  _  axy  i2z_  axy  +  2z 

4        4a       4a  4a 

2a      4a' 

(4)  They  may  he  added  or  subtracted. 


Add   ,-  and  -. 

0  X 


ayC^_ax  +  bc 


b     X         bx 

Notice  that  we   simply   reduced   the   fractions  to 
L.  C.  D.  and  added  the  numerators. 


From  o  take  7. 
o  4 


a     b    ^a-Sb 


3     4        12     • 

Notice  that  the  L.  C.  D.  is  found  and  the  numera- 
tors subtracted. 
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{6)   Th4y  may  be  mvMvplied  or  divided, 

1.  Jxft=?  2.  ^+6  =  ? 

X  X 

X  X  X  X     h     xh 

3.  a  +  5  =  ? 

y 

y         ^     ^ 

EQUATIONS    WITH    ONE    UNKNOWNT    NUMBER. 

In  arithmetic  we  learned  that  different  forms  may 
be  given  an  equation  without  changing  the  equality. 
The  same  holds  true  with  equations  in  algebra. 

The  equations  may  be: — 

1.  Turned  about — See  page  380. 

5^  -  10  =  6^  -  14. 
Turning  the  numbers  about,  we  have  — 

^jt-U^bx"  10. 


2.  Transposed  — 

5;r  -  10  =  6^  -  14. 

Transposing  so  that  similar  terms  are  on  the  same 
^ide,  we  have  — 

6;r  -  5;r  =  14  -  10 
x=  i. 

3.  Simplified — See  page  380. 

Ix      2^-3      10 

-^ ^^ 

Simplifying,  by  multiplying  through  by  6  to  clear 

of  fractions,  we  have  — 

21x  -  (ix  -  6)  =  72 

2U-  4x  +  Q  =  72 

21x-  4x  =  Q& 

llx  =  66 

x  =  ^^. 
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4.  Multiplied — See  page  380. 

6r  +  4  =  &r  -  10. 

Transposing,  we  have  — 

6r-8r  =  -10-4 
-  2r  =  -  14. 

Multiplying  throngh  by  ~  1,  we  have — 

2x  =  14 

x  =  7. 

In  actnal  work,  the  process  of  multiplying  by  ~1 

is  not  written.    The  signs  are  merely  changed. 

5.  Divided  —  See  page  381. 

16x  -  12  =  5x  -  1 

Transposing,  llx  =  11 

Dividing  throngh  by  11,  we  have 

x=l. 

PROBLEMS    WITH    ONE    UNKNOWN    NUMBER. 

1.  The  sum  of  two  numbers  is  320  and  the  larger 
is  3  timjes  the  smaller.    What  are  the  two  numbers? 

Let  -r  =  smaller  number 
Then  3x  =  larger  number 
4-r  =  sum 
4x  =  320 

-r  =  SO  smaller  number 
Sx  =  240  larger  numbe) . 

2.  From  four  times  a  number  I  subtract  f  of  it  plus 
3,  and  have  15  left.    What  is  the  number  ?   ' 

Let  X  =  number 

Then  ^^  "  (^  +  »)  =  15 

ar 

Clearing  of  parenthesis,  4-r  — ^  -  8  =  15. 

Clearing  of  fractions  by  multiplying  through  by  5, 

we  have — 

20^  -  3^  -  40  =  75 
llx  =  115 

x  =  m 
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3.  Bessie  and  Cecil  have  $480  in  the  savings 
bank.  Bessie's  share  of  it  is  4  times  Cecil's.  How 
much  does  each  have  in  the  bank  ? 

Let  X  =  Cecil's  share 
Then    ^iX  =  Bessie's  share 

^  +  4ar  =  $480 
hx  =  $480 
X  =  $96,  or  Cecil's 
4^  =  $384,  or  Bessie's. 


4.  The  area  of  a  rectangle  is  98  sq.  in.  The 
longer  side  is  twice  the  shorter.  What  is  the  length 
and  width  ? 

Let  X  =  shorter  side 
Then  2a;  =  longer  side 


2a;  X  a;  =  98  sq.  in. 

2ar»  =  98  sq.  in. 

ar*  =  49  sq.  in. 

a;  =  7,  the  length  in  in.  of  shorter  side. 
2a:  =  14,  length  in  in.  of  longer  side. 


5.  Rose,  Grace,  and  Lillie  read  39  galleys  of  proof 
in  10  hours.  Rose  read  one  galley  less  than  Grace, 
and  Lillie  one  galley  more.  How  many  galleys  did 
each  read  ?  ' 

Let  X  =  galleys  Grace  read. 
Then  x-X-  galleys  Rose  read. 
^  + 1  =  galleys  Lillie  read. 


3  ;r  =  39  galleys. 
:r  =  13  galleys,  what  Grace  read. 
^  -  1  =  12  galleys,  what  Rose  read. 
^  +  1  =  14  galleys,  what  Lillie  read. 
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6.  One  namber  is  fire  times  another.    Their  differ- 
ence is  M.    What  are  the  nnmbeis  t 

Let  X  =  the  smaller. 
Then  or  =  the  greater. 

4jr  =  the  difference. 

X  =  16.  or  the  smaller, 
ar  =  SO,  or  the  greater. 


7.  On  being  asked  her  age,  a  lady  replied,  that  if 
from  i  her  age  yon  took  |  of  her  age,  the  remainder 
woold  be  15.    What  was  her  age  ? 

Let  X  =  her  age. 
Then  Ir  -  |-r  =  15  yr. 
Clearing  of  fractions. 

4r  -  -r  =  120  yr. 
ar  =  120  vr. 
-r  =  40  yr.,  her  age. 


S.  A  book  has  a  certain  number  of  pages.  Another 
has  27  more  than  7  times  as  many.  Both  have  987 
pages.     How  many  i>ajres  in  each  book  ? 

Let  X  -  pages  in  smaller  book. 
Then  7r  -^  27  =  pajres  in  larger. 

Sx  -r  21  =  yS7  pages. 
Sr  =  960  pages. 

X  =  120  pages,  No.  in  smaller  book. 
7x  +  27  =  867  pages,  No.  in  larger  book. 


PART    TWELVE. 


The  Arithmetie  Dietionary. 


"  24/e,  to  be  worthy  of  a  roHonal  being, 
must  be  always  in  progression  ;  we  fnust 
always  purpose  to  do  nuyre  or  better  than  in 

time  past." 

—  Samuel  Johnson. 
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THE     DULL     PUPIL. 


THKKS  is  DO  sabjeot  of  school  stadj  which  so  often 
down  upon  the  pupil's  head  the  term  "  blookbead, 
Aiitfametic.  Often  this  is  bpi^nse  the  popil  does  not  grssp 
the  sabject  readilv-  More  often  the  cause  is  the  isabilitj 
to  present  the  subject  in  a  naj  that  tA  clear  to  him. 
Dot  laj  all  blame  at  the  student's  door.  Remember 
many  of  the  world's  most  illustrious  men  did  not  reach 
water  mark  in  all  of  their  school  work. 

Sir  Walter  Sciott,  loved  all  over  the  world  for  liis  writ- 
lings,  once    bad    thundered    in    his   ears  bj    a  Scotch  school- 
teacher, "Doucft  jon  are.  and  dunce  you  will  ever  remain. 
Linnseos,  the  founder  of   modem  botany,  was  another  duni 
at  school.     Goldsmith's  schoolmistress  said  he  was  "  impeni 
trably   stupid,"     Henry  Ward  Bueclier  was  classed  with 
dunces.     Chatterton  was  sent  home  as  an  incorrigible  dunce. 
Grant  was   a    dull    and    awkward  Ohio    boy.      Newlon,  pro- 
found mind  in    all    scientifio    thought,  was   termed  a  dallard 
as  a  boy.      Shakespeare's    record  at    the  Stmtforil   Grwni 
School   was  a    poor  one.     Edmund  Burke,  whose    eloquent 
was  to  rouse  all  England,  often  wore  a,  dunce  cap. 

And   BO,  good    teacher,  the  list  might   be    continued  in- 
definitely.    Don't  excuse  it  by  saying  th^e  wsre  exceptions, 
for  those  in  your  charge  may  be  ttie  geniuses  of  a  new  gen- 
eration.     So,   though    your    patience    be    often    tried,   d< 
gently  with  tfaem. 

And  to  you,  mothers    of   dull    boys  or  girls,  reroeml 
that  through  patience,  and  effort  rightly  directed,  may  come 
more  than  you  had  ever   dreamed  for;  —  tlia    earnest,  untir- 
ing worker,  the    conservative    business   man    who   has  eveiy- 
one's    confidence,  the    genius    of    letters,    or    the    thoughl 
scientist.     The  searchlight  of    biography  reveals  innumeml 
i  of  children  such  as  yours,  — Selected. 


ain."j 
unn^l 
lene^H 
>  thfl 
nnce. 
pro- 
.llard      I 

nenot^H 

J  in- 
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gen-     , 
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Above  par.    Greater  than  face  value.    At  a  premium. 

Abstract  iiumberH  are  those  whose  unit  has  no 
name,  as,  20,  4.  6. 

Acceptance  of  a  draft  or  bill  of  exchange  is  the 
promise  of  the  drawee  to  pay  it  according  to  its 
terms. 

Account.    A  written  statement  of  debits  and  credits. 

Accountant.    One  trained  to  keep  accounts. 

Account  current  is  a  written  statement  showing  the 
debits  and  credits  of  business  done  between  two 
parties. 

Account  purchase  is  a  detailed  statement  by  a  com- 
mission merchant  to  his  principal,  showing  cost 
of  goods  bought,  and  expense  incurred  in  their 
purchase. 

Account  sates  is  a  written  statement  of  a  consignee 
or  commission  merchant,  of  goods  sold  for  a  con- 
signor. It  includes  the  sales,  expenses,  charges,  and 
net  proceeds. 

Accrued.     Due  and  unpaid  interest. 

Accurate  interest,  or,  exact  interest  is  interest 
found  on  a  principal  for  the  exact  time  designated. 

Acute  angle  is  any  angle  of  less  than  90°. 

Addends  are  the  numbers  to  be  added. 

Addition  is  the  process  of  finding  the  sura  of  giverr, 
numbers. 


» 
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Ad  valorem  duty  is  a  tax  assessed  on  imported 
merchandise  at  a  certain  per  cent  on  its  import 
value. 

An  agent  is  a  person  with  discretionary  power  au- 
thorized to  do  business  for  another  called  the  prin- 
cipal. 

Aliquot  parts  are  equal  or  exact  parts.  We  speak  of 
12i  6J.  25,  16|.  etc.,  as  the  aliquot  parts  of  100. 

Alligation  is  the  way  of  forming  a  certain  mixture 
of  two  or  more  articles  of  different  values. 

(It  is  not  treated   in  this  Help  as  it  is  not  in  aae.) 

Altitude  of  a   figure    or  plane  is   the  perpendicular 

distance  from  the  base  to  the  angle  or  side  most 

distant. 
Amount,    (a)  In  interest,  the  amount  is  the  sum  of 

the  principal  and   interest,    (b)  In  general,  it  ia 

the  sum   of  two  or  more  numbers. 
Ampere.     The   unit  which   measures  the   strength  of 

an   electric   current. 
Analysis.     The  process  of   reasoning  from   a  whole 

to  its    parts. 
Augular     or    circular     measure    is    that     used    in 

measuring  circles,  direction,  longitude,  etc. 
Annual  interest   is  simple  interest  on  both  prim 

pal  and  each  year's  interest  from  the  date  ew 

simple  interest  is  due  until  settlement. 
Annuity.    A  sum  paid   periodically,  usually  oncel 

year. 
Antecedent.    The  first  term  in  a  ratio. 
Apothecaries'    weight    is    that    used    in    retail! 

medicine  or  in  preparing  prescriptions. 
Appraiser.     One    who  sets   a   value   or  price    upi 

goods,  usually  not  his  own,  and  when  the  value  is 

in  dispute. 
Approximation.    A    result   so  near  the  correct  on) 

that  it  ia  satisfactory  for  the  given  pui-pose. 
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Arabic    notation    is    the    notation    in  common  use. 

The  characters  are,  1,   2,    3,   4.   5,   6,    7,  8,   9.  0. 
Are.     Any  part  of  the  circumference  of  a,  circle. 
Are.     A  square  Decameter. 
Area  or  surface  is  shown  by  the  number  of  square 

units  in  it. 
Arithmetic  is  the  science  o£  numbers  and  their  use. 
Arltlinietieal  i)rog:reH8ion  is  any  aeries   of  numbers 

increasing  or  decreasing  by  a  common  difference. 
Assessed  value  is  the  value  put  upon  a  thing  by  the 


The  person  who  estimates  the  value  of 
taxable  property. 

Assets  are  all  the  property  belonging  to  an  individ- 
ual or  corporation. 

Asslj^ee.     A  person  to  whom  an  assignment  is  made. 

Assignment  is  a  conditional  transfer  of  property  for 
sate  keeping. 

Assigriior.     The  person  who  makes  an  assignment, 

At  a  discount.     Below  face  value.     Below  par. 

At  a  premium.     Above  face  value.     Above  par. 

Andlt.     To  examine  the   books,  vouchers,  etc.,  of  a 


Auditor.  One  appointed  to  examine  and  settle  ac- 
counts. 

Average.  The  result  of  adding  several  quantities  and 
dividing  by  the  number  of  quantities. 

Average  of  imyments.    See  equation  of  payments. 

Average  term  of  credit  is  the  time  to  elapse  before 
payment  of  several  amounts  due  at  different  times 
can  be  made  at  once  without  loss  to  either  party. 

Avoirdupois  weiglit  is  that  used  in  current  business 
where  troy  or  apothecaries'  weights  are  not  used. 

Axiom.     A  self-evident  truth. 


_Balance.     The  difference  between  two  accounts, 
amount  still  to  be  paid. 
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BalaDciniT  books.    Making  a  balance  sheet  from  the 

ledger. 
Balance  sheet.    A  condensed  statement  showing  the 

condition  of  basiness. 
Bale.     A  package  of  goods,  or  produce. 
Bank.    An    institution    authorized    by   law   to   loan 

money  on  notes  and  other  written  obligations,  or 

to  issue  notes  or  bills  to  circolate  as  money,  and 

to  receive  deposits. 
Bank  book.    The  pass  book  of  a  depositor. 
Bank  discount  is  interest  reckoned   for  the  tenn  of 

discount  on  the  value  at  maturity. 
Banker.     One  who  does  a  bauking  business. 
Bankrupt,     (a)  Unable  to  pay  debts  due.     (b)  A  per- 
son unable  to  pay  his  debts. 
Bank  stock.    Shares  in  the  capital  stock  of  a  bank. 
Base,    (a)  The  line  or  surface  of  a  figure  on  which 

it  is  supposed  to  rest,     (b)  In  percentage  it  is  the 

number  of  which  a  per  cent  is  considered. 
Below  par.    Less  than  face  value.    At  a  discount. 
Bill.    A  written  statement  of  goods  sold,  or  services 

rendered.    It  usually  gives  the  names  of  the  parties 

concerned,  the  name  and  cost  of  each  item,  and 

all  dates  of  the  transactions. 
Bill  head.    A    printed    form    on    which     bills    are 

written. 
Bill  of  entry.    A  bill  of  goods  entered  at  the  custom 

house. 
Bin   of  eschang'e   is  the   same  as  a  draff.    It  is  a 

written  order  directing  one  person  to  pay  a  certain 

sum  of  money  to  another. 
Bill  of  lading,      (a)    A    written   statement    of    goods 

shipped  with  terms  of  delivery,    (b)  A  receipt  from 

a  transportation  company  for  goods  to  Ije  carried. 
Bill  of  sale.  A  written  contract  for  the  sale  of  goods. 
Bill  of  sight.    A  temporary   form   of  entering  goods 

at  the  custom  house  for  examination. 
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Bills  payable.    Moneys  to  be  paid  out. 

Bills  receivable.    Moneys  due. 

Bisect.    To  divide  in  two  equal  parts. 

Bond.  An  interest  bearing  obligation  of  a  public  or 
private  corporation  gaaranteeing  the  holder  a  speci- 
fied sum  of  money  on  a  specified  date,  and  insuring 
a  specified  interest  payable  at  stated  intervals. 

Bonded  warehonse.  A  government  building  where 
goods,  on  which  duty  is  to  be  paid,  may  be  stored, 
by  giving  a  bond  for  the  payment  of  the  duty. 

Brace.    A  pair  of  double  brackets,  as,   ]   f . 

Brackets.  A  pair  of  lines  like  these  [  ].  They  mean 
the  same  as  a  parenthesis  and  are  used  outside 
of  the  parenthesis. 

Broakai^e.  An  allowance  for  broken  bottles  of  im- 
poi-ted  liquids. 

Broker.  One  who  buys  and  sells  goods  for  a  prin- 
cipal, and  in  the  principal's  name,  usually. 

Brokerage.     The  fee  or  pay  given  a  broker. 

Bull.  The  name  given  to  a  person  on  the  stock  ex- 
change who  tries  to  raise  the  price  of  stocks  that 
he  may  sell  at  a  gain. 

Bullion.     Uncoined  gold  or  silver. 

Calendar  or  civil  year.  From  midnight  of  Decem- 
ber 31  to  midnight  of  December  31,  three  hundred 
sixty-five  days  later. 

Cancel.  To  strike  out  common  factors  in  the  terms 
of  a  fraction. 

Cancellation.  The  striking  out  of  common  factors 
in  both  dividend  and  divisor. 

Capacity.  In  arithmetic  it  means  the  number  of  units 
of  volume  which  a  thing  will  hold. 

Capital.     Money   or  property   invested  in  a  business 
enterprise. 
bpitation  tax.    See  poll  tax. 
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Cash  book.  A  book  for  the  entry  of  money  ex- 
pended and  money  received. 

Cashier.  One  having  charge  of  paying  out  and  re- 
ceiving money. 

Centiprracle.  A  thermometer  whose  boiling  point  is 
100"  and  freezing  point  zero.  The  space  between 
is  divided  into  1(X)  equal  parts,  called  degrees. 

Certificates  of  stock.  Written  statements  from  cor- 
poi-ation  officers  statiny  that  the  holder  owns  tlie 
number  of  shares  of  stock  specified  therein. 

Certified  elieck.     A  check    having   indorsed    upon  it 
the  vpord,  "Certified,"   name  of    bank,   date,  ani' 
signature  of  the  cashier  of  the  bank.    This  mak< 
the  bank  responsible  for  its  payment. 

Chain.    A  set  of  100  connected  links,  each  7.92  inchi 
long,  used  by  land  surveyors,     [t  is  66  ft.  long. 

Check.  An  order  on  a  bank  or  place  of  deposit  ash- 
ing it  to  pay  the  sum  named  in  the  order  to  the 
person  in  whose  favor  it  is  drawn,  or  to  his  order, 
or  bearer,  on  demand. 

Check  book.     A  book  of  printed  blank  checks. 

Check  clerk.  A  clerk  who  examines  the  accounts  ot 
other  clerks. 

Chord.  A  straight  line  from  one  point  in  the  circaiq 
ference  of  a  circle  to  another  point  in  the  ci^ 
curaference  but  not  passing  throagh  the  center  of 
the  circle. 

Circle.    A   plane   figure   bounded  by   a  curved  line, 
every  point  of  which  is  equidistant  from  a  poil 
within,  called  the  center. 

Circular  nieasnre.     See  Angulae  Measure. 

Circulating:  decimal.     One  in  which  certain    figi 
continue  to  be  repeated  indefinitely. 

Circumference.     The  boundary  of  a  circle. 

Circumscribed.     Used  to  designate  a  figure  drawn 
exactly  include  some  other. 

Clearing'  house.     An  organized  system  by  which 
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bankers  of  a  city  at  some  central  establishment 
collect  and  interchange  their  bills,  checks,  and 
other  obligations.  Clearing  houses  are  found  in  all 
important  cities,  aid  greatly  reduce  the  labor  and 
cash  balances  required  in  settlements. 

Closing  an  account.  Balancing  the  debtor  and  cred- 
itor sides  by  placing  the  difference  on  the  smaller 
side,  naming  it  "Balance"  or  "Profit  and  Loss" 
and  drawing  lines  just  below  it. 

Coefficient.  An  algebraic  term  used  to  designate  a 
factor  placed  to  the  left  of  the  literal  part  of  an 
expression,  thus  in  12a,  12  is  the  coefficient  of  a. 

Collateral.    Pledges  for  security. 

Collector,     One  whose  duty  it  is  to  collect  moneys. 

Commerce.  The  bu.siness  of  exchanging  one  com- 
modity for  another. 

Commercial  discount.  A  reduction  from  the  list- 
price  or  amount  of  a  bill  of  goods  or  from  a  debt. 

Commercial  paper.  Any  paper  in  which  a  money 
consideration  is  named,  as,  notes,  drafts,  bills  of 
exchange,  etc. 

ConimiBslun.  Compensation  allowed  an  agent  for 
services. 

Common  denominator.  One  common  to  two  or 
more  fractious. 

Common  divisor  of  two  or  more  numbers.  A  num- 
ber that  exactly  divides  each  of  them  without  a 
remainder. 

Common  factor.  One  found  in  all  the  numbers  con- 
sidered, as,  2  is  a  common  factor  of  6,  8,  and  14. 

Common  fractions  are  fractions  expressed  by  placing 
one  of  the  numbers  of  the  fraction  above  a  line 
and  the  other  below  it. 

Common  multiple  of  two  or  more  numbere.  A  num- 
ber that  exactly  contains  each  of  them. 

Complex  fraction.  One  whose  numerator  or  denom- 
inator contains  a  simple  fraction. 
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Composite  number.    One  that  contains  other  factoa 

than  itself  and  uuity. 
Compound  Interest.    Interest  on  the  principal  anS 

on  all  interest  from  the  time  it  is  due. 
Compound  proportion.     A  proportion  where  ODO  i 

both  ratios  are  compound. 
Compound   quantities  or  uuuibers.     Quantities  es 

pressed  in  two  or  more  units  of  the  same  kind  c 

measure,  as,  2  hours  and  6  niinutes. 
Compound  repctend.    One  that  contains  more  thu 

one  figure,  as,  286286,  etc. 
Concrete  number.    One  whose  unit  h  named,  as, : 

feet. 
Cone.    A  solid  whose  generation  may   be  illustrated 

by  rotating  a  right  triangle  on  one  of  its  sides 

for  an  axis. 
Consequent.     The  second  term  of  a  ratio. 
Consign.     To   send    goods    to    a    factor  or  agent  foi 

sale. 
Consignee.    The  one  to  whom  goods  are  sent. 
Consignment.     Goods  sent. 

Consignor.     The  person  or  firm  sending  goods- 
Continued  product.    The    result    of    two    or   mor( 

multiplications. 
Contract.    An     agreement    between    two    or    mor^ 

persons  or  parties. 
Contributions.    Joint  payment  of  money   to  an  utf 

dertaking. 
Copartner,    A  person  engaged   in  a  partnership. 
Cord.    Wood  or  stone  occupying  128  cubic    feet  of 


Cord  foot.    A  pile  1   ft.  long,  4  ft.  wide,  and  4 

high. 
Corporation,      An    organization    of    persons    ioct 

porated    legally,  and    thereby    authorized    to 

business  as  one  person. 
OoBt.    The  price  paid  for  goods  delivered. 
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ConnthijQT  room.    A   merchant's  business  oflSce. 

Couplet.    Both  terms  of  a  ratio  considered  together. 

Coiipoii.  A  small  interest  note  attached  to  the  mar- 
gin  of  a  bond. 

Coupon  bond.  One  payable  to  bearer,  and  so 
transferable   without  indorsement. 

Creditor,     One   to   whom    money   is  due. 

Cube,  (a)  A  solid  whose  edges  are  equal  and  whose 
six  faces  are  equal  squares,  (h)  The  third  power 
of  a   number,     {c)  To  raise   to  the   third    power. 

Cube  root.  One  of  the  three  equal  factors  of  a 
number. 

Cubic  measure.  That  used  in  measuring  solids  Oa 
to  their  contents. 

Currency.  The  paper  money  and  coin  used  as  the 
circulating  medium  of  a  country. 

Castonier.    A  regular  buyer  of  goods  at  a  place. 

Custom  house.  A  government  office  for  the  collec- 
tion of  duties,  and  for  entering  and  clearing  ships. 

Customs.    Taxes  on  goods  imported  or  exported. 

Cylinder.  A  solid  generated  by  rotating  a  parallelo- 
gram on  one  of  its  sides  for  an  axis. 
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lays  of  grace.    An  allowance  of  three  days  after  a 
note  becomes  due  in  which  to  pay  it. 

Debt.     That  which  is  owed  to  another. 

Debtor.    The  person  who  owes  money  to  another. 

Decagon.    A  figure  having  ten  equal  sides. 

Decimal.    Pertaining  to  ten. 

Decimal  fraction.  One  whose  denominator  is  ten  or 
some  power  of  ten.  Usually  fractions  written 
with  the  decimal  point. 

Decimal  point.  A  period  placed  after  the  units'  flg>- 
ure  to  mark  its  place. 

■isaal  system.  Any  system  of  writing  numbers  in 
which  the  scale  is  ten.  That  is,  where  ten  units 
(.£  one  order  make  one  of  the  next  order. 
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Denominate    nnmber.     One  whose   unit  is   namei 

as,  4  hours,  34^. 
Denominator.    The  naraer.    Usually  the  number  or 

a  fraction  which  shows  the  number  of  parts  into 

which  the  unit  is  divided. 
Diameter.     («)  The    shortest    distance    through    the 

center  of  a  body,    (li)  A  line  through  the  center 

of  a  circle  terminating  in  the  circumference. 
Difference.     The  number  which  added  to  the  smaller 

produces  the  greater. 
Digit.    One  of  the  symbols,  1,  2,  3,  0,  9,  etc. 
Direct  tax.    One  levied  directly  on  persons  or  prop- 
erty. 
Discount.     A    reduction    from    the    usnal    or    normal 

rate  or  price.  V 

Dividend,     (a)  The    number    to    be    divided,     (i)  fl 

profit  to  be  distributed  among  stockholders,       ^| 
Divisiou.     The    process    of  finding  how  many  times 

one  number  contains  another  of  the  same  kind. 
Divisor.    The   number  that   shows   into   how    manj_ 

parts  the  dividend  is  to  be  divided,  or  one  of  i 

parts. 
Domestic    exchange.    Exchange    between    diffen 

sections  of  the  same  state  or  country. 
Dower.    The    widow's   life    estate   in   her  hasbam 

real  property. 
Draft.    A  written  order  of  one  person  or  firm  to  i 

other  to   pay  the   sum   specified    therein    to 

party  named  therein ;  a  bill  of  exchange. 
Drawer.    See  Maker. 
Dry  measure.     That    sometimes    used   in    measuri 

grain,  fruit,  vegetables,  etc. 
Due  bill.     A  written  acknowledgment  of  debt. 
Duties.    Indirect  taxes  levied  by  the  government  i 

imported  goods. 
Dyne,    The  force  required  to  add  one  centimeter  in 

one  second  to  the  velocity  of  one  gram  of  matter^ 
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Eiist  longitude.  Longitude  east  of  the  prime  merid- 
ian, or,  from  0^  east  to  180^. 

Endorsement.    See  Indorsement. 

Endorser.    See  Indorser. 

Equal.     Having  the  same  value. 

Ek]uatiou.  The  statement  of  equality  between  two 
ratios, 

Equation  of  payments.     The  way  of  finding  the  date 

»on    which    two    or   more    debts,    due    at    different 
times,   may    be   paid    without   loss   to   debtor  or 
creditor.    Average  of  payments. 
Equilatenil.     Having  all  sides  equal. 
Equilateral  triangle.     One  whose  sides  are  equal. 
Erg.     The  work  done  in  overcoming  a  dyne  of  force 

in  a  distance  of  one  centimeter. 
Even  numbers.     Those  exactly  divisible  by  2. 
Evolution.    The  process  of  finding  one  of  the  equal 

factors  of  a  number. 
Exchange.    The  system  of  paying  money  in  distant 

places  without  transmitting  the  actual  money. 
Exchange   broker.     One    engaged     in     negotiating 

foreign  and  domestic  exchange. 
Excise.    A  tax  on  articles  produced  at  home. 
Exponent.     A  small  figure  to  the  right  and  above  a 

number,   to    show    how    many    times    it   is    to  be 

used  as  a  factor. 
Extremes.    The  firat  and  last  terms  of  a  proportion, 

or  aeries. 


The  sum  named  in  the   paper  or  note  ;   face 

value. 
ice  value.    Par  value.     Value  named  in  the  paper. 
«tor.    («)  An  agent  who  buys  and  sells  in  his  own 

name,     (i)  An  exact  divisor  of  a  number. 
storing.    Resolving  composite  numbers  into  their 

factors. 
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Fahrenheit.    The  name  of  a  thermometer  whose  boil- 
ing  point  is    212^    and    freezing  point  32°.      The 

space  between  is  divided  into  180  equal  parts  call 

degrees. 

Federal  currency.    The  current  coins  of  the  U.  S.  < 
Figures,    (a)  Symbols  used  to  represent  numbers.    (|| 

Diagrams  to  represent  geometrical  forms. 
Fire  insurance.     Insurance  against  loss  by  fire. 
Fiscal.    Pertaining  to  money. 
F.  o.  b.    Free  on  board. 
Foot  pound.    The  work  done  in  overcoming  a  poum 

of  force  in  a  distance  of  one  foot. 
Foreign  exchange.    Exchange  dealing  with  drafts  ^ 

bills  of  exchange  drawn  in  one  country  and  pajl 

able  in  another. 
Fraction.    Means  broken,  and  is  a  part  of  a  unit  ( 

number  of  parts  of  a  unit. 
Fractional  number.     A  collection  of  fractional  unitd 

as.  i,  I  A- 
Fractional  uuit.    One  of  the  equal  parts  into  whifll 

a  number  is  divided,  as,  ^,  ^,  ■^. 
Freight.     («)  Goods   being   moved   from  one  place  1 

another,     (b)  Charge  for  moving  or  carrying  goods. 
FruHtuni  of  a  cone.     The  part  of  a  cone   remaining 

when  the  top  has  been  removed  by  cutting  across 

the  cone  parallel  to  the  base. 
Funded.     Turned  into  a  permanent  interest   bearinj 

loan. 
fiinds.    The  supply  of  money  or  capital. 


Gain,     The  selling  price  minus  the  cost.     See  PkofiS 
Ganging.     Measuring  the  capacity  of  casks,  etc 
Government  bonds.     Bonds  issued  by  the  U.  S.  go^ 

ernment. 

Gram.  {«)  A  measure  of  weight,  (i)  In  raechan^ 
it  is  the  force  needed  to  add  9H0  centimeters  « 
the  velocity  of  one  gram  of  matter  in  one  second] 
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Oram  centimeter.  The  work  done  in  overcoming  a 
gram  of  force  in  a  distance  of  one  centimeter. 

Greatest  common  divisor  of  two  or  more  numbers. 
The  greatest  number  that  will  exactly  divide  each 
of  them. 

Greatest  common  measure  of  two  or  more  num- 
bers. The  greatest  number  that  will  exactly  divide 
each  of  them. 

Gross  weight.  Weight  before  any  deductions  are 
made. 


Hexagon.    A  plane  figure   having  six  equal  sides. 

Honor.    To  accept  and  pay  when  due. 

Horse    power.     Tho   power   which  will   do   550    foot 

pounds  of  work  in  a  second. 
Hypotenuse.    The  longest  side  of  a  right  triangle. 


Import.    To  bring  in  from  other  countries. 
Importer.     One  who  buys  goods  from  abroad. 
Improper    fraction.    One    whose    numerator   is   not 

less  than  the  denominator. 
Indemnify.    To  reimburse ;  to  pay  in  case  of  loss. 
Index.     A  small  figure  written  above  and  to  the  left 

of  tho  radical  sign  showing  the  root  to  he  found. 
Indirect  tax.     One  levied  on   merchandise   before  it 

reaches  the  consumer,  as  licenses,  duties,  etc. 
Indorsement,     (a)    The   signature ;    (b)    the    partial 

payment    written    on    the   back    of    commercial 

paper. 
Indorser.    («)  One  who  guarantees  payment.    (A)  The 

one  who  signs  on  the  back  of  a  paper,  thereby 

guaranteeing  its  payment. 
losolvency.     Inability  to  pay  debts  when  duo. 
InKtalmeut.     A  part  payment. 
isurance.    A    written    guarantee    of   indemnity    in 

case  of  loss  or  damage. 
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Insurance  premium.    The  sam  paid   for  the  insolH 

ance.  H 

Insured.    The  one  secured  against  loss.  H 

Insurer.    The  one  who  takes  the  risk.     The  unde^| 

wi-iter.  m 

Integer.    A  whole  number.  B 

Integral  number.    A  whole  Dumber,  as,  4,  1.  fl 

Interest.    That  which  is  paid  for  the  use  of  monen 

It  is  usually  money.  ■ 

Internal  revenue.     Taxes  collected    in    the    form    o9 

internal  duties,  T 

Interniitlinial  date  line.     The  imaginary  line  agree<l 

upon  by  civilized  nations  as  the  place  where  one 

day  ends  and  another  begins. 
Investment.     The   laying  out   of  money  in    the  pBI 

chase  of  goods  or  property. 
Invoice.     A  list  sent  to  a  purchaser  or  consignee, 

articles  bought  or  to  be  bought,  with  prices. 
Involution.     The   process  of   raising  a  number  to 

certain  power. 
Isosceles  triangle.    One  having  two   sides   that 

equal. 

Joint  and  several  note.  One  in  which  the  makei 
are  each  liable  tor  the  full  amount  of  the  nol 
as  well  as  being  jointly   liable. 

Joint  note.  One  in  which  the  makers  are  joini 
liable  for  the  amount. 

Joint  stock.    Stock  held  jointly. 

Latitude  of  a  place.     Distance    north    or    south    i 

the   equator. 
Leakage.     An   allowance  for  loss  of  imported  liqoii 

in  transportation. 
Leap  year.    One  of    366    days.     It    occurs    every 

years  and  every  year  exactly  divisible  by  400. 
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Leats  common  denominator.     The  least  denoiuiua- 

tor  that  can  be  common  to  the  fractions  considered. 
Iieast  common  multiple  of  two  or  more  numbers. 

The  least  number  that  will  exactly  contain  each 

of  them. 
I«edg:er.    A  book  where  summaries   of    accounts  are 

kept. 
Legal  rate.    The  rate  by  law. 
Letter  of  credit.    A  letter  addressed  to  some  one  at 

a  distance,  asking  him  to  pay  the  sum  named  in 

it  to  the  pei-son  specified,  or  to  pay  it  as  such  per- 

L.      son  requests.    The  person  addressed  is  reimbursed 

■       by  drawing    on  the    party  writing  the  letter,  or 

V         debiting  it  on  the  account  between  the  parties. 

Iiiabilittes.    The  unsettled  debts  and  obligations  of 

an  organization. 
Like  uiunbers.    Numbers  of  the  same  unit  value. 
Linear  meanure.    That  used  in  measuring  lines  or 

distance. 
Liquid    measure.     That  used  in  measuring  liquids 

ordinarily. 
Lint  price.    The  price  named  in  the  manufacturer's 

or  dealer's  list. 
Liter.     The  unit  of  capacity  in  the  metric  system ;  — 

a  cubic  decimeter. 
Loan.     Money  to  be  returned  after  temporary  use. 
Logaritlim.    The  exponent  of  the  power  to  which  a 

number,  called  the  base,  must  be  raised  to  produce 

a  number- 
Long  division.    Division  in  which  the  processes  are 

written,, 
Longitude  of  a  place.    Its  distance  east  or  west  of 

the  prime  or  standard  meridian.    The  meridian  of 

Greenwich,  England,  is  generally  considered  the 

prime  meridian. 
L088.    The  cost  price  minus  the  selling  price. 
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Bla^nitade    is    anything.      It   answers   the    questioa' 

"How  much." 
Maker,  drawer,  or  promisor,  of  a  note.     The  one 

who  signs  it. 
MantisBa.    Something  left  over. 
Market  value.    The  value  that  can    be   received  in 

the  open  market. 
Maturity  of  a  note.    The  date  on  which  it  legally 

becomes  due. 
Mean  proportional.    A  term  used  as  the  antecedent 

in  one  ratio  and  as  the  consequent  in  the  othcii 

ratio  of  a  proportion. 
MeauH.    The  second  and  third  terms  of  a  proportion. 
Measure,    (a)  A  unit  or  standard  of  comparison,  (f-l 

To  determine  quantity  by  use  of  a  unit. 
Mensuration.     The  measuring  of  lines,  surfaces,  an.l 

solids. 
Merchandise.    Whatever  is  bought  and  sold  in  trade. 
Meridian.     A  semi-circumference,  from  pole  to  pole. 
Meter.    The   standard   unit   of   length   in  the  moi 

system. 
Micron.    The  one  millionth  part  of  a  meter. 
Mint.     A  place  where  money  is  coined. 
Minuend.     The  number  from  which  another  is  taki 
Mixed   number.     The  sum  of  an  integer  and  a  fi 

tion,  as,  4^. 
Monetary.    Pertaining  to  money. 
Money.    Coin.    Currency  lawful  in  place  of  coin, 

bank  notes. 
Mortgage,    (a)  To  convey  property  as  security  fotH 

debt,  the  conveyance  to   be  void  on  payment  w 

the  debt,    (b)  The  paper  containing  the  mortgage 

contract. 
Multiple.    The  result  of  multiplying  integers 

tegers. 
Multiplicand.    The  number  to  be  multiplied. 
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■EnltipUcatton.    A  short  process  of  findiug  the  Buin 
M         when  a   number   is   taken   a  certain   number  of 

times  as  an  addend. 
Multiplier.    The    number  which    shows    how  many 

times  the  maltiplicand  is  taken. 

National  banks.  Those  established  under  provisions 
or  acts  of  Congress. 

Negotiable.  Capable  of  being  transferred  by  in- 
dorsement. 

Net,  Without  further  discount.  It  may  mean  after 
all  expenses  are  taken  out. 

Net  price.  The  price  after  discounts  or  expenses 
have  been  taken  out. 

Net  proceeds.  What  remains  from  a  sale  when  all 
expenses  and  discounts  are  paid. 

Non   negotiable.     Not  transferable  by  indoi-senient. 

Notation.     The  writing  of  numbers. 

Note.  A  written  or  printed  paper  promising  pay- 
ment of  an  acknowledged  debt  at  a  certain  time. 

Number,  {a)  A  collection  of  units  of  the  same  kind. 
(b)  To  name  by  numbers. 

Numeration.    The  naming  of  numbers. 

Numerator.  The  numberer.  The  part  of  a  fraction 
which  shows  the  number  of  parts  considered. 

Obligation.    Liability.    Debt. 

Odd  nnmbcrs.     Those  not  exactly  divisible  by  two. 

Obm.     The  unit  of  resistance  in  measuring  electricity. 

Open  account.     An  unsettled  account. 

Order  of  units.     A  name  designating  the  number  in 

a  group,  as,  tern,  hundreds,  etc. 
Outstanding:  debts.    Bebts  unpaid. 

Panic.    A  financial  crisis.  ^^M 

Par.    Face.    Face  value.  ^^| 
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Parallel  lines.     Lines  that  will   uot  meet  howevei 

far  extended. 
Parallel«$rraiu.     A  quadrilateral  whose  opposite  sides 

are  equal. 
Parallelopiped.     A  prism  whose  bases  are  parallelo- 
grams. 
Parenthesis.     A  pair  of  curved  lines  inclosing  b 

or  more  quantities,  (  ). 
Partial  payment.      A    payment    mtide    to   dischi 

part  of  au  obligatiou. 
Partial  product.    The  result  of  multiplying  by 

of  the  multiplier. 
Partitive  proportion.     The  separation  of  a  numbat' 

into  parts  bearing  a  certain  relation  to  each  other. 
Partnership.     A  business  association  of  two  or  more 

persons. 
Par  value.     Face  value. 
Pay.     To  give  an  equivalent. 
Payee.    («)  The  one  to  whose  order  a  paper  is  paj 

ble.     (A)  One  to  whom  money  is  paid. 
Payer.     One  who  pays. 
Pendulum.    A  body   suspended   from   a  fixed   point 

find  moving  freely  about  that  point  as  a  center. 
Per  capita.    By  the  head. 
Per  cent.     By  the  hundred. 
Percentage,    (a)  The  arithmetic  of  per  cent,    (b)  The 

product  of  the  base  by  the   number  representing 

the  per  cent. 
Percentage  of  a  number.     One  or  more  hundredths 

of  a  number. 
Perimeter,    The  distance  around  a  plane  figure. 
Period,    (a)  A  group  of  three  figures,     (b)  A  dot. 
Personal    proiierty-     Movable   property,   as   cattle, 

furniture,  etc. 
Policy.     The   written  contract  between   the    insurer 

and  persDTi  m  NiliQae  favor  insurance  is  given. 
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Poll  Tax.  One  levied  on  every  male  citizen  over  21 
yr.  and  not  exempt  by  law,    A  capitation  tax. 

Port  of  entry.  A  port  where  a  custom  house  is  es- 
tablished. 

Foand.  (rt)  The  force  required  to  add  32.16  feet  in 
one  second  to  the  velocity  of  one  pound  of  mat- 
ter, (i)  Sixteen  ounces,  (c)  Twelve  ounces  troy 
or  apothecaries'. 

Poandal.  The  force  required  to  add  one  foot  in  one 
second  to  the  velocity    of  one  pound  of  matter. 

Power.    The  product  of  two  or  more  equal  factors. 

Preferred  stocks.  Those  on  which  a  dividend  prefer- 
ence is  given. 

Premium,  (a)  Excess  of  market  value  over  par  value. 
(b)  Money  paid  for  insurance. 

Present  valne  of  a  debt,  due  in  the  future.  A  sura 
which,  if  put  at  interest,  would  just  amount  to 
the  debt  when  it  becomes  due. 

Present  worth.  The  present  value  of  a  debt  due  at 
some  future  date.    Present  value. 

Price.    Current  value.    Sura  demanded. 

Prime  factor.  A  prime  number  that  will  exactly 
divide  the  given  number. 

Prime  meridian.    The  principal  or  base  meridian. 

Prime  number.  One  only  divisible  by  itself  and  unity 
without  a  remainder. 

Principal.  {,*)  Money  drawing  interest,  (b)  The  one 
for  whom  an  agent,  factor,  or  broker  works. 

Principle.  A  truth  derived  from  the  properties  and 
relations  of  numbers  or  quantity. 

Prism.  A  solid  whose  lateral  faces  are  parallelo- 
grams, and  whose  bases  are  similar,  equal  and 
parallel  plane  figures. 

Problem.    A  question  to  be  solved. 

Product.    The  result  of  multiplication. 

Profit.    The  excess  of  selling  price  over  cost. 
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Profit  and  loss.    A  class  of  percentage  problems  a 

which  loss  or  profit  or  both  are  the  elements  col- 

Bidered. 
Proof.    Evidence  of  accuracy. 
Proper  firactiDn.    One  whose  numerator  is  less  than 

its  denominator.  ^m 

Property  insuriincc.     Insurance  against  lose  to  pT^| 

erty.  ^ 

Property  tax.    One  levied  on  real  or  personal  prop* 

erty. 
Proportion.    The  statemeut  of  equality  between  two 

ratios. 
Pro  rata.     A  proportional  distribution. 
Protest.     A   formal   declaration   of   non-payment  of 

commercial  paper. 
Protractor.     An    instrument    for    making    circular 

measurements. 
Pure   decimal.     One    having    no    integral    unit  at- 
tached and  no  common  fraction,  as,  .24,  .147. 
Pyramid.    A  solid  whose  base  is  a  polygon,  and  two 

or  more  of  whose  faces  are  triangular. 
Pythagorean    theorem.      The    one   first   proved  by 

Pythagoras,  that  the  square  on  the  hypotenuse  of 

a  right  triangle  equals  the  sum  of  the  squares  on 

the  other  two  sides. 

Quadrilateral.    A  figure  having  foiir  sides. 
Quantity.    Answer  to  the  query  "How  much." 
Quotient.    The  result  of  division. 


Radius,    (a)  Distance  from  the  center  of  a  circleJ 

its  circumference,    (i)    A  line  from  the  centelf 

a  circle  to  its  circumference. 
Kange.    A    row    of    townships    extending    no 

south  from  the  base  line. 
Rate.     In  percentage,  tlie  mtio  of  the  base  eX] 

in  hundredths,  as,  6^  is  the  rate. 


DICTIONARY    AND    GLOSSAUV. 


481 


'p.te  per  cent.     The  number  of  hundredths  in  the 

rate,  as  6  is  the  rate  per  cent,  when  we  speak  of 

tIt  of  a  thing. 
Katio.      The  relative  magnitude  of  two   numbers  or 

quantities  of  the  same  kind. 
Real  estate.    See  Real  Property. 
Real  property.    That  which  is  fixed  and  immovable, 

as  houses,  lands,  etc. 
Reaumur  tfaei-uiometer.     One  that   has  the  boiling 

point  80°  above  the  freezing  point,  which  is  zero. 

The  space  between  is  divided  into  80  equal  parts 

called  degrees. 
Receipt,    (a)   A  written  acknowledgment  of  payment 

ib)  The  receiving  of  a  thing. 
Reciprocal  of  a  number.    One  divided  by  that  num- 
ber. 
Reetaiiglei.    A  quadrilateral  all  of  whose  angles  are 

right  angles. 
Reduction.    The  process  of  changing  the  unit  in  which 

a  quantity  is  expressed  without  changing  the  value 

of  the  quantity, 
Reductiou  asceuditiiif.     Changing  units  of  one  order 

to  those  of  a  higher  order,  as,  inches  to  feet. 
Reduction  desceudinf^.    Changing  units  of  one  order 

to  those  of  a  lower  order. 
Reduction  of  denominate  numbers.    Changing  them 

from  one  denomination   to  another,  as,  changing 

yards  to  rods. 
Reftind.    To  repay.    To  pay  back. 
Regrlstered  bond.    One  payable  to  order,  interest  on 

which  is  only  paid  to  the  person  whose  name  is 

registered  on  the  books  of  the  corporation. 
Reinsurance.    Where  an  insurance  company  lets  part 

of  its  risk  to  another  company. 
Remainder.    Same  as  difference. 
fiepetend.    A  figure  or  set  of  figures  that  continue  to 

repeat  indefinitely. 
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Resources  or  asseets  of  ah  organization.  Its  prop- 
erty, and  debts  due  it. 

Retailer.    One  who  sells  goods  in  small  quantities. 

Revenue.     Income.     Return. 

Rhom1>oi(I.  A  parallelogram  whose  adjoining  sides 
are  not  equal  and  which  contains  no  right  angle. 

Rhombus.  An  oblique  angled  equilateral  parallelo- 
prant.    A  rhomb. 

RlBk.    ''"he  total  liability  of  the  insurer  in  any  event 

Roman  notation.  The  notation  using  Roman  letters 
for  unmber  symbols. 

Boot.    One  of  the  equal  factors  of  a  number. 
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Scale,    (a)  An  instrument  of  measurement,    (b)  A  syff- 

tem  of  fixed   proportion,  as  the  scale  of  1  in.  to 

the  foot,  etc. 
Scalene  triangle.     One  having  no  two  sides  equaL 
Secant.    A  straight  line  that  intersects  a  curve  < 

figure. 
Section.     A  portion.     Separate  part. 
Sector.     That  part  of  a  circle  bounded  by  two  radii 

and  the  arc  that  subtends  them. 
Segment.     That  portion  of  a  circle  included  between 

a  chord  and  its  arc. 
8elllng  price.     The  gross  amount  received  tor  \ 
Series.    Any  succession  of  terms  whose  values  may  I 

found  by  a  fixed  law. 
Share,    {a)  A  portion,    (b)  One  of  the  equal  parts  in! 

which  capital  stock  is  divided. 
Share  of  stock.     One  of  the  equal  parts  into  wl^uj 

the  capital  of  a  company  is  divided. 
Sliort  divlHion.    Division  where  the  operation  is  ] 

formed  mentally. 
Sight  draft.     A  draft  payable  as  soon  as  accepted. 
Silent  partner.     See  Special  Partner. 
Similar  fractions.     Those  having  a  common  deaoi 

inator. 
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Similar  nnmbera.  Numbers  representing  units  of 
the  same  name,  as,  $4,  $6 ;  3  men,  4  men. 

Similar  triaiiglus.     Triangles  of  the  same  shape. 

Simple  fi-actions.  Those  whose  numerators  and  de- 
nominators are  integral  numbers. 

Simple  Interest.     Interest  on  the  principal  only. 

Simple  rcpeteml.  One  with  but  one  figure,  which 
repeats,  as.  3333,  etc. 

Sinking:  fund.  A  fund  set  apart  for  the  redemption 
of  debt. 

Solar  day.  The  time  between  two  successive  pas- 
sages of  the  sun  over  the  same  meridian. 

Solid.  A  magnitude  having  length,  breadth,  and 
thickness. 

Solution.  The  process  by  which  a  result  is  ob- 
tained. 

Solvency.     Ability   to  pay  all  claims. 

Special  partner  or  silont  partner.  One  wlio  is  not 
known  actively  in  the  business. 

Specific  duty.  A  tax  assessed  on  imported  goods 
as  so  much  per  pound,  yard,  ton,  etc. 

Specific  gravity  of  a  substance.  The  ratio  of  a 
definite  volume  of  it  to  an  equal  volume  of 
the  standard,   usually  water. 

Sphere.  A  solid  bounded  by  a  curved  surface,  all 
points  of  which  are  equally  distant  from  the 
center. 

Square,  (a)  An  equilateral  rectangle.  (A)  To  raise 
a  number  to  the  second  power,  (c)  The  second 
power  of  a  number. 

Square  measure.     That   used   in  measuring'  surface. 

Square  root  of  a  number.  One  of  its  two  equal 
factoifi. 

Standard  time.     A  system    of  uniform   time. 

Stere.     A  cubic   meter. 

Stock.    Capital  invested  in  business.  ^H 
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Stock  broker.    One    whose    business    is    to  deal   in 

stocks,  bonds,  etc. 
Stock  exchungre.    An   unincorpoi-ated  association   of 

brokers    for    the   purpose    of    dealing    in   stocks, 

bonds,  etc. 
Submultiple  of  a  number.    An  exact  divisor  of  it. 
Subtraction.     The   process   of   finding  the  difference 

between  two  numbers. 
Subtrabend.     The  number  taken  from  the  minuend. 
Sum.     The  result  of  addition. 
Surd.     An  indicated   root  whose  value  cannot  be  ex- 

actlj'  expressed  in  figures. 
Surety.  Security.  Bondsman. 
Surface.     A  magnitude   having    length    and    bread^ 

only.    See  Ahba. 
Surveyor's  measure.     Land   measures    used  by  sq 

veyors. 

Tare.    An  allowance  for  the  weight  of  boxes.  barrei| 

etc.,  in  which  goods  are  imported. 
Tariff.    A  list  of   duties   imposed   on    goods   passii 

from  one  country  to  another. 
Tax.    A  cQutribution  levied  on  persons,  property,  i 

comes,  or  business,  for  public  purposes. 
Teller.    The  officer  in  a  bank  who  receives  and  paj 

money. 
Tender.    To  offer  or  present  for  acceptance. 
Term.     Any   number  or  quantity  with   the   plus  > 

minus  sign. 
Term  of  discoimt.     The  time  from  date  of  discount 

to  the  date  when  the  debt  becomes  legally  da«^H 
Theorem.    A  statement  of  a  principle  to  be  dem^H 

strated.  ^H 

Tbermometer.     An    instrument    for   measuring  t€^H 

perature.  ^H 

Time.     The  common  idea  of  continuous  existence.  ^H 
Time  draft.    One  maturing  at  a  future  specified  tii^H 
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Tinio  to  run.  The  years,  months,  and  days  before 
commercial  paper  is  due. 

Tonnage,  (a)  A  tax  levied  on  vessels,  exclusive  of 
cargoes,  for  the  privilege  of  entering  a  jiort.  (i) 
The  weight  of  goods  carried  in  a  ship. 

Trade  discount.  A  discount  allowed  from  the  face 
of  a  bill  or  list  price. 

Transact.     To  perform  business. 

Trapezoid.     A  quadrilateral  with  two  equal  sides. 

Treasury.    A  place  where  public  money  is  kept 

Treasury  notes.  Notes  issued  by  the  goveinment, 
and  received  in  payment  for  all  dues,  except  du- 
ties on  imports. 

Triangle.    A  plane  figure  of  three  sides. 

Troy  weight.  That  used  for  weighing  precious 
motals. 

True  discount.  The  difference  between  a  debt  at 
maturity  and  its  present  value. 

Trustee.  One  who  is  entrusted  with  another's  prop- 
erty. 

Ultimo  or  ult.     Last  mouth. 

Underwriter.     An  insurer. 

Unit,     (a)    Any  standard    of    measurement,      (b)    A 

single  thing. 
United    States  money.    The    legal    money    of    the 

United  States. 
Unit  of  a  fraction.    One,  or  the  thing  that  is  divided 

into  parts. 
Units,    (a)  More   than    one  unit,     (b)  The  standards 

by  which  comparisons  are   made. 
Unity.     One. 

Usage  of  trade.    Cnatom. 
Usury.    Exorbitant  interest.  J 

Valid.    Having  legal  force.    Binding.  ^J 

Value.  Estimated  worth.  Amount  which  can  ba 
had  in  exchange  for  a  thing. 
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Verijy.    To  establish    the  truth  of  a   statement    by 

trial.    Prove. 
Vinculum.     A  horizontal  lino   placed   just   below,   or 

just  above,  two  or  more  quantities,  to  show  that 

they  are  to  be  considered  as  one,  as,  4  +  2^3  - 
Void.    Having  no  legal  or  binding  foree. 
Volt.     The  unit  of  electromotive  force. 
Voluiue  of  a  solid.    The  number  of  cubical  units  i 

contains. 

Wages.     Hire.     Reward.     Salary. 

Watt.    The  power  which  will  do  ten  million  ergs  i 
work  iu  a  second. 

West  longitude.    Longitude  west  of  the  prime  merid- 
ian from  0°  to  ISO". 

X,  y,  and  z.    These  are   used  to  designate  unknown 
quantities.    Their  use  is  algebraic. 

Yard.    Three  feet. 

Yard  stick.    A  stick  exactly  a  yard  in  length. 
Year.    Three  hundred  sixty-five  days. 
Yield.    Produce.    Render. 

Zero.    A  cipher,  0.    Naught.    Nothing. 
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A1x>ye  par 864 

Al)etraot  number 477 

Abstract  ratio 884 

Acceptance  of  a  bill 340 

Accepted,  bill  of  exchange 340 

Account,  cash 220 

purchase 221 

sales 221 

Accountant*s  proof  of  addition 68 

Accumulations  of  compound  inter- 
est   333 

Accuracy  in  addition 59 

Acute  angle 244 

triangle 442 

Addends 59 

Addition 68 

accountant's  proof  of 68 

accuracy  in 59 

algebra,  in 460 

be  correct  in 68 

decimals,  of 199 

defined 69 

denominate  quantities,  of 248 

dollars  and  cents,  of 182 

fractions,  of 161 

getting  fractions  ready  for 169 

large  numbers,  of 66 

mixed  numbers,  of 163 

problems  in,  of  fractions 163 

sign  of 66 

simple  decimals,  of  187 

Ad  valorem  duties 854 

Agent 303 

Algebra 455 

addition  in 460 

division  in 466 

equations  in 471 

expressions  in 459 

fractions  In 469 

multiplication  in 464 

principles  of 465 

subtraction  in 462 

Altitude  of  a  triangle 443 

A.  M.  —  forenoon 43 

Amount  in  interest 810 

And,  use  of 81,  195 

Angle 243 

acute 244 

obtuse 244 

righ  t 244 
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Angles  and  lines 437 

Angular  measure 948 

Annexing  O's  to  a  decimal 198 

Annual  interest 828 

Annuities. 861 

certain 861 

contingent 861 

final  value  of 861 

in  arrears 861 

in  reversion 861 

perpetual 861 

policies  of 861 

present  value  of 861 

problems  in 862 

toble  of 863 

Antecedent,  the 883 

Apothecaries*  measure 339 

weight 340 

Apothem  of  a  polygon 447 

Approximate.roots 406 

April,  derivation  of 341 

Aptness  of  pupils 13 

Arc 248 

Area,  of  a  circle 449 

illustrated 50 

parallelogram,  of  a 441 

rectangle,  of  a 440 

states,  of 86 

trapezoid,  of  a 441 

triangles,  of 443 

Arithmetic,  mental 420 

practical 430 

written 496 

Ascending  reduction 336 

Assessment  of  shares  of  stock 866 

Assessor 849 

procedure  of 861 

Assured,  the 866 

Assurer,  the 866 

At  a  discount,  draft 843 

stock 864 

At  a  premium,  draft 84S 

stock 364 

At  par,  draft 848 

August,  derivation  of 343 

Austrian  methods 79,  309 

Average 898 

of  payments 400 

problems  in 899,  401 

Ume 400 

(608) 
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AYoirdupoli  weigh! 389 

Axioms 886 

Bain  on  definitions 180 

llank  Bills 181 

Bank  Disoonnt 884 

Bank  Draft  Forms 841 

Bank  Drafts 840 

Banker's  method,  of  adding 67 

finding  interest 814 

Bankrupt 895 

Bam,  estimate  of  hay  in 281 

Base,  to  find,  when  rate  and  percent- 
age are  given 291 

Base  boards,  allowance  for  in  plas- 
tering   27S 

Base  Line 230 

Bear,  a 876 

Below  par,  stock 864 

Beneficiary,  in  Insurance 876 

Bills 218 

receipted 219 

Bills  of  Exchange,  copies  of 814 

sending 839 

Binomial 450 

Blank  Indorsement 820 

Board  foot 262 

Bond 865 

coupon 865 

discount  on 967 

premium  on 367 

problems  in 872 

quotations 872 

registered 866 

Bonds  and  Stocks 363 

difference  between 366 

Borrowing  in  subtraction 77 

Braces 58 

Brackets 58 

Breakage 854 

Brick  and  stone 268 

Broken  line,  a 438 

Broker,  a 303 

stock 864 

Brokerage,  stock  and  bond 374 

Bull,a 876 

Bunch  of  shingles,  a 270 

Bushel ,  a 49 

Winchester 237 

Basiness  month 241 

Buyer  three 376 

Buying  long 375 

Buying  problems 808 

Cssar,  month  named  after 242 

Calendar,  the 48 

Gregorian 241 

Julian. 241 

Canada,  express  orders  to 347 
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Cancellation 144 

examples  in 144 

in  proportion 89S 

problems  in 146 

Cancelling  like  factors 144 

Capacity  measures S87 

Capacity  of  tanks,  finding  the 380 

Capitation  tax 819 

Carat,  a 267 

Carlisle  table 868 

Carpeting 375 

Carrying,  in  addition 68 

in  multiplication 94 

later  method 64 

Cash,  stock  sold 376 

Cash  account 220 

Casting  out  the  nines 68 

Cent,  derivation  of 185 

Central  time 353 

Certain  annuities 861 

Certificate  of  stock 961 

Chain,  Gunter*s 227 

Changes  in  equations 379 

Changing  fractions  to  higher  terms.  157 
Changing,  improper    fractions     to 

whole  or  mixed  numbers 155 

mixed  numbers  to  improper  frac- 
tions   156 

Character  of  early  work 13 

Check  plan  in  division  of  decimals. .  207 

Child  tells  stories 22,  23 

Chord,  a 448 

Circle,  a 248,  4IS 

arc  of 448 

area  of 449 

Circles 243,  2  W 

Circular  measures 243 

table  of 244 

Circulates 214 

Circulating  decimals 213 

how  indicated 214 

Circumference,  a 243,  448 

to  find 448 

Circus  story 14 

City  lots 235 

Civil  engineers,  measure  used  by. . .  237 

Civil  service  method  of  adding 66 

Classes  of  percentage  problems 289 

Clearing  of  fractions  in  division 171 

Coefficient 458 

Coinage,  history  of  our 184 

Coins  of  U.  S 181 

values  of  foreign 246 

Collector,  a 903 

of  taxes 349 

Colonial  money,  kinds  used 184 

Colored  blocks 23 

Colored  objects 17 

Colored  pages,  use  of 18 


GENERAL    INDEX. 


505 


PAGE 

Combinations,  teaching  the 18 

in  subtraction 74 

Comma,  use  of 67 

Commercial,  discount 806 

draft 343 

Commission 802 

Commission  merchant 809 

Committee  of  Twelve,  report  of 224 

Common,  denominator  In  decimal 

fractions 197,  198 

Divisor,  Greatest 185 

factors 138 

fractions 149 

reduced  to  decimals 218 

to  write  as  per  cent 288 

interest  method 810 

Multiple,  Least 140 

sie^s 56 

stock 871 

way    of    finding    time    in    in- 
terest    814 

year 241 

Comparison,  in  primary  arithmetic.    40 
of  check  and  ordinary  plans  in 

division  of  decimals 208 

of  solids 464 

of  surfaces 451 

of  weights 240,  431 

Compass 44 

Complete  statements  in  giving  an- 
swers     18 

Complex  decimals 216 

fractions 171 

Composite  factor 182 

number 181 

Compound,  denominate  quantities.  226 

interest 880 

table  of 888 

partnership 896 

Computer*s  Method  in  Subtraction.    79 

Concrete  ratio 884 

Cones 462 

Congress  gallon 289 

Consequent,  the 882 

Contingent  annuities 861 

Copies  of  bills  of  exchange 844 

Cord,  a 277 

Cord  foot 277 

Corn,  estimate  of  bu.  in  a  crib 282 

Comer,  a 876 

in  land  survey 232 

stones,  in  land  survey 238 

Corporation,  a 864 

assessment  on  shares 865 

tirectors  of 865 

gross  earnings  of 865 

net  earnings  of 866 

scrip  dividend  in 871 

shareholders  in 865 
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Correction  lines 282 

Cost  marks 217 

methods 258 

Counting 14 

by  ones 16 

in  addition 69 

to50 16 

Country  schools,  practical  arithme- 
tic in 2B4 

Couplet,  in  ratio 888 

Coupon,  bond 865 

Coupons,  interest  on 865 

Creamery  book,  page  from 269 

Credit,  letters  of 846 

term  of 400 

Creditor,  definition 218 

Crib,  estimate  of  com  in 282 

Cubes,  geometrically 416 

of  numbers 412 

Cubic  measure  table 236 

meter 427 

unit,  a 286 

Curved  line,  a 488 

Custom  house,  a 854 

Customs 868 

Cylinder,  the 463 

Date,  equated 400 

Line,  International 265 

of  discount 336 

of  maturity 336 

David  Page 420 

Day 43 

where  it  begins 254 

Days  of  grace 321 

of  week 49 

Debtor,  defined 218 

Decagon,  a  regular 447 

December,  derivation  of 243 

Decimal  point,  the 57,  216 

Decimals 186 

addition  of 199 

annexing  0*8  to  right  of 196 

check  plan  in  division  of 207 

circulating 213 

complex 216 

defined 216 

dividing  by  10  or  powers  of  10. . .  211 

division  of 904 

division  of,  by  Austrian  plan 909 

division  of,  by  multiples  of  10. . .  211 

exercises  In 196 

formally 190 

making  divisor  a  whole  number 

in 206 

mixed 216 

multiplication  of 200 

names  of  places 198 

orders  of 198 
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places  equal  in  dividend  and  di- 
visor   906 

problems  in 314 

reading 216 

recurring 214 

reduced  to,  common  denomina- 
tor    m 

lowest  terms 197 

common  fractions 218 

reducing  mixed  numbers  to 214 

remainder  in  division  of 210 

repetcnds  in 214 

short  cuts  in  division  of 212 

short  summary  of 216 

simple  work  in 186 

square  root  of 408 

subtraction  of 199 

whole  numbers  with 194 

writing 216 

I>enomlnate  fractions 251 

numbers 225 

quantities, compound 226 

addition  of 248 

multiplication  of 250 

simple 226 

Derivation  of,  months 241 

names  of  U.  8.  coins 185 

Descending  reduction 226 

Developing  idea  of  percentage 285 

Deviees,  in  addition Cl 

Diagram  of  gov't,  land  burvey 2:U 

Diameter,  of  circle 243 

Difference  defined 70 

Different  forms  of  equal  fractions  . .  15C 

Dime,  derivation  of 185 

Directors  of  corporation 3ft5 

Direct  Taxes 848 

problems  in 851 

Discount,  bank 834 

date  of 335 

on  bonds 8C7 

term  of 835 

trade 30G 

Disks,  teaching  fractions  with 151 

Dishonored  bill 840 

Disraeli,  Benjamin 53 

Dissimilar  terms 458 

Dividend  and  divisor  having  equal 

number  of  decimal  places ...  206 

Dividend,  the 105 

Dividends,  insurance 357 

partial Ill 

scrip 871 

stock 805 

Dividing  dollars  and  cents 184 

equations 881,  472 

Division 108 

\j  measurement 24,  104 
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bypartttion 91,101 

clearing  of  fractions  in 171 

drills  in 107 

exact  definitions  in 106 

facts  about 106 

first  difficulty  in lis 

illustrative  problems  in 106 

in  algebra 472,  473 

laws  of  signs 465,  407 

long Ill 

problems  in IIS 

proofs  in 118 

ratio  idea  in 101 

second  difficulty  in lis 

short 109 

sign  of 56 

teaching  primary  idea  of 24 

three  difficulties  in,  the 114 

three  uses  of,  the 101 

ways  of  expressing 108 

ways  of,  in  fractions 170 

why  troublesome 103 

written  problems  in 120 

Division  of  decimals SOI 

Austrian  plan,  by  the 209 

Check  plan  in 207 

multiples  of  ten,  by 211 

ordinary  plan 205 

remainder  in  the 210 

short  cuts  in 212 

ton  or  powers  of  ten,  by 211 

Division  of  fractions 169 

oral  problems  in 119 

Divisor  and  dividend  having  equal 

number  of  decimals 206 

Divisor,  the 105 

ending  in  one  or  more  0*s 116 

exact 132 

no  decimal  point  in \ 206 

Dollar,  derivation  of  name 185 

how  separated  from  cents 18J 

Dollars  and  cents,  adding 182 

dividing 184 

multiplying 183 

subtracting 18.", 

writing 182 

Domestic  exchange 313 

postal  rates 348 

Domino  method,  the 19 

devices  with 19 

Double  colon  in  proportion SWi 

corners  in  land  survey 232 

Drafts 840 

at  a  discount 318 

at  a  premium 343 

at  par 343 

forms  of 841 

Drawee  of  draft 840 

Drawer  of  draft 840 
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Drawing,  in  primary  noinber  work.    26 

DrlUe.  addition 62 

division 107 

moltlpllcation 00 

subtraction 74 

Duties 853 

ad  valorem 864 

specific 854 

I>uty  of  kindergarten  teacher 14 

Eagle,  derivation  of  name  185 

Early  fractions,  how  learned 149 

Earnings,  gross 865 

Eastern  time   353 

Endowment  policies 857 

English  linear  table 227 

money  table 247 

square  measure  table 230 

system  of  long  measure 226 

Equal  fractions  in  different  forms. .  156 

Equality,  sign  of 65 

Equal  number  of  decimal  places  in 

dividend  and  divisor 206 

Equals,  added  to  equals 386 

divided  by  equals 887 

multiplied  by  equals 887 

subtracted  from  equals 887 

Equated  date 400 

Equation  of  payments 400 

Equations 22,  879 

changes  in 880 

divided 881,472 

dividing 881 

members  of 879 

multiplied 380,  472 

simple  forms  of 381 

simplified 880,  471 

terms  of 879 

transposed 880, 471 

truth  of 8T9 

turned  about 880,  471 

with  one  unknown  quantity 471 

Equiangular  triangle 442 

Equilateral  triangles 441 

Estimates  on  farm  or  ranch 279 

practical 262 

Even  number 182 

Exact,  divisor 182 

method  of  finding  time  in 

interest 814 

time  table 816 

Examples  in  cancellation 144 

Exchange 839 

Exchange,  domestic 843 

foreign 843 

the  stock 875 

Exercises  in  decimals 196 

Explanation  of  stock  quotations 869 

Exponent  406 
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Expressions  In  algebra 4G0 

Express  orders 847 

Extremes  of  a  proportion 88S 

Face  of  note 819 

Factor,  a  802 

Factoring 129,181 

by  division  184 

by  inspection 188 

large  numbers 134 

small  numbers 188 

Factors,  common 133 

composite 182 

of  a  number 131 

prime 132 

prime  to  each  other 188 

Facts  about,  brick  and  stone 268 

carpeting 275 

cord  wood 277 

division 105 

lumber 262 

painting  and  plastering 274 

shingles  and  laths 270 

wall  paper 878 

Farm,  estimates  on  the 279 

Fathom,  a 267 

February,  derivation  of  name 942 

Federal  money 246 

Fetzga,  on  rules 180 

Figures,  primary,  how  written 18 

Final  value  of  annuities 861 

Finding  the,  rate  of  tax 851 

missing  part  In  a  ratio 884 

First  difficulty  in  division 112 

Five-cent  piece  as  a  metric  measure  482 

Fool  problems 178 

Foot 42 

Foreign,  coins,  values  of 946 

exchange 848 

money  orders 816 

money  problems 347 

postal  rates 848 

Formal  decimal  fractions 190 

Forms  of  drafts 841 

For  quick  percentage  results S98 

Forty-five  facts  of  addition 60 

Fractions 148 

addition  of 161 

and  integers,  multiplication  of. .  166 

by  fractions 167 

changing  to  higher  terms 167 

to  lower  terms 166 

clearing  of,  in  division 171 

complex 171 

decimal 185,216 

defined 154 

denominate 261 

denominator  of 154 

division  of 109 
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early,  how  learned 149 

easiest  and  best  way  to  dlylde  In  170 

how  to  teach  small 161 

improper 154 

in  algebra 460 

kinds  of 164 

mnltiplicatlon  of 166 

numerator  of 154 

problems  in 173 

proper 154 

reciprocal  of 170 

review  of  principles  of 177 

■nbtraction  of 164 
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